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NGINEERING |NEWS 


THE last reports of the New York City internal 
transit lines show an enormous increase in the traf- 
fic of the Elevated, viz., from 115,109,591 passengers 
in 1886 to 158,963,232 in 1887, an increase of 43,853,641, 
or 88 per cent., but even this enormous increase does 
not fully represent the real growth, since the traffic 
is now running at the rate of very nearly 200,000,000 
per annum. By referring to the diagram of past 
growth up to 1886, which we published on Oct. 15, 
1887, it will be seen how significant are these figures 
of the enormous expansive powers as this traffic, 
which has been choked at many points for the past 
two years bv insufficient facilities. 

On the other hand the horse car traffic has fallen 
off slightly, from 205,830,070 to 199,574,966, or about 
3 per cent., this being, however, in all probability, 
only a temporary check, like that which occurred in 
1879 after the first opening of the Elevated, which 
was almost immediately recovered from, with an 
added ratio of growth. We hope to be able to an- 
alyze more fully these very interesting statistics in 
a later issue. 











—_—_—_—__« 


DIFFERENT interpretations of the contract between 
the Aqueduct Commission and Brown, HOWARD & 
Co, and O’BRIEN & CLARK as to the meaning of 
“necessary work ”’ in excess of the nomaal tunnel 
sections, mean a cash difference of about $600,000. 
The careful remeasurements of the Chief Engineer 
allow an average of 20 ins. from the inside of the 
brick lining as a total of excavations; the contractors 
named claim an average of 26 ins. from the same 
point. The claim is based upon false indications 
from the borings ; but the contract especially denies 
any allowance on that score and expressly states 
that the city does not warrant the borings to be cor- 
rect. The matter is yet unsettled. 


+ 


THE Russians havecompleted their railway bridge 
across the Oxus river on the road from the Caspian 
toSamarkhand. Since the time of Timour the Tartar 
who 500 years ago,.put a bridge of boats across the 
Oxus, no other bridge has spanned this stream until 
now. 


ee 


On Jan. 1, 1887, Russia had 16,249 miles of railway 
in operation, exclusive of 748 miles in Finland. As 
near as can be ascertained this system cost #1,240,- 
000,000; the traffic mileage for 1886 was 68,659,030 
miles and the net income $45,000,000, or $3,000,000 
less than in 1885. The working expenses amonnted 
to $73,000,000. 
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THE Colony of Victoria has 1,880 miles of railway 
open for traffic, only 245 miles being double track. 
Reducing the whole to single-track, or 2030 miles, 
the cost per mile has been $65,000. The net revenue 
has sufficed to pay 4.15 per cent. on the capital cost 
of the lines opened, and on the debenture capital 
nearly 4% per cent. 
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LATE figures on the New Chicago lake tunnel 
give its total length as 8,850 ft., 7 ft. 2ins. high and 
7 ft. wide inside, with brick walls 12 ins. thick. 
With a smooth inside surface and head of 13}, ft. 
this tunnel should allow 129,000,000 galls. per day, 
but 110,000,000 galls. is the estimated capacity. Its 
excavation is figured at 65 sq. ft., or 2.41 cu. yds. per 
lin. ft., making a total, including shafts, of 22,000 
cu, yds. The number of bricks is figured at 573 per 
lin. ft., or 5,214,000 in. all. The tunnel will be 70 ft. 
below the lake surface and about 30 ft. below the 
bottom of the lake. The material is supposed to be 
impervious clay throughout. 





THE old project of an Atlantic and Mississippi 
canal is being brought forward again by Col. M. G. 
WEBB, who is said to represent a French, Dutch and 
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A RATHER remarkable escape from several succes 
sive dangers happened on Dec. 23 to a heavily loaded 
passenger train on the Minn. & Northwestern Rail- 
road. Just after passing a trestle the ‘rails spread,” 
as it is called, the real fact being probably that some 
bad spot in flange and rail happen to come together, 
and the flange climbs over the rail. Seven coaches 
were hurled over on their sides and badly smashed, 
and they were heated with common stoves, but no 
fire was even started, and no passenger was killed, 
although some 40 were injured, 5seriously and 2 per 
haps fatally, making it the worst disaster of the 
week. 


—_—-— 


ANOTHER lucky escape from a serious rapid transit 
disaster occurred on Tuesday last on the Atlantic 
Ave. line of the Long Island Railroad. A relatively 
fast local express ran into the rear of a ‘‘rapid transit” 
train, smashing an engine and two cars pretty badly 
and injuring 7 persons but killing no one. The local 
train was afew minutes behind time, and a dense fog 
prevailed. The company make the usual stern an- 
nouncement that “a thorough investigation will be 
held,”’and ‘“‘the person or persons responsible held to 
a strict responsibility,’ which we hope is the case, 
as they need not go outside of the general office to 
locate the whole of it. The accident arose solely 
from absense of all precautions to ensure proper in- 
tervals between trains, in reliance on the fact that 
eyesight alone usually suffices, the line being 
straight for miles; and it was aggravated, if not 
alone made possible,by an inferior system of brakes, 
the Smith vacuum, of which the Long Island is now 
the sole patron among the railroads of the couatry. 
The only safe-guard which the management vouch- 
safes to the employés’ eyesight,having been nullified 
by the fog,the employés cannot be regarded as really 
at fault, although a little thoughtfulness outside of 
routine would doubtless have enabled them to avert 
collision. But no one has the shadow of right to 
blame employés for not going outside of routine. It 
is the management which is expected to do that, 
but which quite as often fails to do so in time as the 
employés. 





THE following bridge accidents are reported: On 
Dec. 23 a freight and accommodation train on the 
Augusta & Knoxville Railroad was derailed on the 
trestle at Walton’s Island, 7 miles from Augusta, 
Ga,, and broke through the trestle. The 8 pasgen- 
gers were more or less injured. The wreck caught 
fire, but the flames were extinguished._—On Dec.24, 
the Newark Bay drawbridge of the New Jersey 
Central Railroad was damaged by a freight steamer, 
and trains had to be run over another route into 
Jersey City until Monday evening.——On Dec. 2%, a 
car of a freight train on the Savannah, Florida & 
Western Railroad was derailed just before reaching 
the bridge over the St. Mary’s river. In crossing 
the bridge the car struck one of the posts and 
knocked it off the pier on which it rested, the entire 
bridge and 4 cars falling into the river. The bridge 
was an iron structure of 140 ft. span, and cost about 
$7,000. 


This last accident is very clearly one of those in 
which a Latimer re-railing guard might have been 
expected with confidence to have saved the bridge 
and the wreck, because it was one of the rear cars 
only which was derailed (it could not be determined 
which one) while the couplings held together till 
the wreck occurred. On the other hand, such a 
bridge floor as the Massachusetts Railroad Commis- 
sion have just recommended in their circular which 
appears elsewhere, might or might not have 
saved it, according to whether any wheel of the de- 
railed cars was more than half-gauge out of place or 
not. As such, it is an instructive commentary on 
the editorial which appears elsewhere. 





It is alleged on evidence elsewhere noted which 
we deem conclusive, that the prospects of the Paris 
Exhibition of 1889, are much brighter than has been 
heretofore supposed and asserted. The Goverment 
contributes $3,400,000, the city of Paris $1,600,000 and 
the balance of some $8,600,000 is guaranteed by large 
corporations and other private interests. Various 

_ other allegations as to difficulties impeding the suc- 
cess of the exhibition have also, we think there is 
reason to believe, been much exaggerated. 
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PROGRESS toward complete removal of railroad 
grade crossings in cities is really notable. In Mon- 
treal the Canadian Pacific will enter by a fine stone 
viaduct, crossing over all the streets, and the Grand 
Trunk is also being successfully pushed by the city 
to raise its grade 4 or 5ft. and lower the streets to 
pass underit. In Toronto, acostly similar work has 
been ordered, chiefly at the expense of the city, 
which pays $95,500 against 264,000 by the railways 
In Pittsburg Mr. W. L. SCAIFE has renewed a plan 
which has been brought forward in substance before, 
to take out all the grade crossings in Pittsburg and 
Allegheny City at a cost of some $1,000,000 by rais 
ing the tracks, and it is quite likely that the Engi- 
neers’ Society of Western Pennsylvania will doa 
good deal to push the matter. In Worcester. Spring 
field, Boston and of course Connecticut there is also 
promise of early result from active agitation, and 
the Buffalo movement is also making progress, al 
though not as yet very decidedly. 

In St. Paul, the Hastings & Dakota road at least 
is to lowerits tracks, and pass under the streets 
without appreciably disturbing their grade, although 
we infer that this is more from opposition of other 
roads, than from a sense that it is the only proper 
thing to do in entering any city. Ten years more 
will see a great change in most of our large towns 


— 


It is reported that several landslides and washouts 
have occurred on the mountain division of the Can- 
adian Pacific, blocking the track and carrying 
away several bridges. 
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THE big raft whose loss has caused so much 
anxiety, has been found broken up and scattered over 
the sea, and it is alleged with what seems to us, too 
previous confidence, that all danger from it is past. 
A log need not be very long nor very big around to 
knock a hole in the well named “‘shell’’ of an iron 
steamer,and we shall not be surprised if disasters yet 
result. The towing of such rafts should be prohibited, 
unless it can be shown conclusively that the danger 
of necessary abandonment is small. 


_ "3 
IMMIGRATION is falling off, a fact which few will 
regret, although it is a sure indication that there 


isto be a check in the progress of business sky 
ward. The figures stand thus: 


r : 1887 L4N6 Incr 
Month of November 31,979 31,629 350, 
Five mos, ending Nov. 30 200,209 175,488 4,721 ., 
Eleven ,, es e 486,660 365,453 121,207 , 


These figures are of a very hopeful character, 
strongly indicating that thera is to be merely a 
gradual and harmless checking up, and no abrupt 
crash like that of 1873, which came so suddenly as 
to catch the tide of immigration in a rapid rise 
which reached the flood some time after. 


————> — 


SOME very interesting tests are making this week 
at the Athens shops of the Union Bridge Co. on the 
new Eames sponge process steel turned out by the 
Carbon Steel Co., of this city. The tests heretofore 
have been only on small specimens, but they have 
shown the most remarkable and gratifying results, 
standing all forge tests, and giving every promise 
that a true fibrous steel, which will stand all forge 
tests like charcoal iron, has been discovered. It re- 
mains to see what results will be shown in tests of 
large pieces, which is the purpose of the Athens 
tests. 





A VERY interesting crossing case at Sharon, Pa., 
between an offshoot of the Lake Shore & Michigan 
Southern and the New York, Pennsylvania & Ohio, 
has recently been decided by an award of $20,000 to 
the latter road for the value of the land taken for 
the purpose. It was alleged with success that the 
value of land was an artificial one depending on its 


: location, and that in this case the money value 


represented the privilege it carried of not stopping 
trains at that point. The case has been appealed, 
but if the award is not reversed, it is likely to become 
an important and, we think, very useful precedent, 
since in this case, as in so many others, there was no 
. real need for crossing at grade, an overhead crossing 
being very easily obtainable. Ina previous suit of 
nearly the same kind, at nearly the same spot, only 
960 was awarded for the land—its value for farming 
purposes. , 
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An English architect, Mr. Dashwoop CaPLE, has 
invented a set-square in which the hypothenuse can 
be altered so as to make angles of 60° and 45°, thus 
obviating the use of two squares 


A steel street pavement is reported as under trial 
on Jackson street, Chicago. It is made of strips of 
steel 2'¢ ins. wide by 1 in. thick, rolled with a 
channel on the upper side and notched longitudi- 
nally every 6 ins. These strips weigh 11 lbs. per 
lin. yd. and are laid across the street in two lengths 
meeting at the middle, and 5 ins. between centers. 
They are bolted to wooden sills laid on a bed of 
gravel, and between the strips is filled in a composi- 
tion of pitch and cement so that the pavement is 
comparatively smooth. The steel strips are rolled 
from the crop-ends of rails by the North Chicago 
Rolling Mill Co. The cost is said to be a little less 
than that of ordinary granite paving. 


a -— 


Irrigation Engineering in the Former Home 
of the Aztecs. 


BY M. J. MACK, CHIEF ENGINEER. 


In the western part of La Plata county, which 
forms the southwestern portion of the State of 
Colorado, there is a stretch of country of about 250 
square miles, known as the Montezuma Valley. It has 
not, however, as the name would imply, a smooth or 
level surface, but resembles rather a huge basin, 
made up of a series of gentle undulations with all 


the lines inclining more or less towards the central ° 


portion, which is slightly elevated above the adjacent 
lands and yet from 500 to 1,000 ft. below the greater 
part of what might be called the rim of the basin. 
In therainy season the valley is drained by a number 
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Section of Ditch. 


of small streams, among which is the McElmo, 
Narra-given-up, Yellow Jacket and Hovenweep. 

Something overa mile north of the northern and 
upper side of the valley flows the Rio Dolores, a 
stream of several hundred miles in length from 
which water will be taken for irrigation and do- 
mestic purposes. 





Flume & Trestle, 

A few miles from the eastern line the Rio Mancos 
runs in a southwesterly direction, emptying into the 
Rio San Juan very near the only point in the Union 
forming a common corner to four political divisions, 
Colorado, New Mexico, Utah and Arizona. The 
Mesa Verde, 2,000 ft. above the valley, marks the 
southeastern boundary for 15 or 20 miles, leaving a 
zap, called Aztec divide, of 2 or 3 miles, between the 
Mesa and the Sierra el Late or Ute mountain, which 
form with the Hovenweep divide the southwest and 
west lines of the valley. Through this gap, which is 


at its lowest part 2,000 ft. below the crest of Mesa 
Verde and nearly 4,000 ft. below Ute Peak, the high- 
est point of Ute mountain, may be seen the Sierra 
Carriso or Unicha mountains in New Mexico. 

In this large expanse of country there are a thou- 
sand eminences, each one commanding a view of 
some portion of the valley as well as of the whole 
surrounding country, taking in on the northeast 
the San Miguel mountains, one of its peaks, Mount 


Wilson. having an altitude of 14,280 ft. This range 
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ley, and the extensive cliff dwellings to be found in 
the many cafions on the Mancos, the Dolores, the 
San Juan and their tributaries. 

The section falls within the arid region of the 
United States, with not sufficient rainfall to ensure 
crops, and for this reason has been given up to 
winter grazing, for which its temperate climate is 
especially adapted. But the feeling, now strong in 
the minds of the people, that the time is fast ap- 
proaching when Uncle Sam will not be rich enough 
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Plan and Elevation of Flume Apron. 


contains a number of flourishing mining camps, 
such as Telluride, Ophir, Ames, Imogene and others. 
East of the San Miguel mountains, the San Juan 
Range comes into view, in which is located the 
celebrated Red mountain, holding some of the 
richest mines in Colorado as well as a number of 
pretty mountain towns including Silverton. To the 
southwest of the San Juan Range and nearer the 
valley is to be seen the Bear River mountains, with 
the town of Rico as its mining center, while south 
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to give us all a farm with plenty of water, combined 
with the knowledge that the valley possesses the 
most delightful climate and richest soil, turn the 
attention of some enterprising people to the irri- 
gation of this hitherto almost unknown portion of 
the country. 

It is now nearly two ycars since The Montezuma 
Valley Water Supply Company commenced work on 
a tunnel to carry water from the Rio Dolores at a 
point known as the Big Bend, near the Dolores post 
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Head-Gates, Boom and Grid. 


of these the La Platos extend for 30 miles, the whole 
presenting one-of the grandest mountain views in 
the State. 

On every one of these eminences, and at other in- 
numerable points, may be found ruins of the former 
occupants of the country supposed to have been 
Aztecs. Whence they came, how they lived, and 
whither they went are questions to be answered by 
some one other than the writer. Thatthe population 
was large is amply attested by thenumerous remains 
scattered in every direction in the Montezuma val- 


office, to the valley. The tunnel is 5400 ft. long,9 ft. 
wide and 7 ft. high, with a grade of 1 percent. It is 
being driven with Sergeant drills by a 20x 24 com- 
pressor, made by the Norwalk Iron Works Uo. of 
South Norwalk, Conn., from four headings,one from 
each end and two at a shaft 7 by 9 ft. and 140 ft. 
deep, situate nearly midway of the tunnel, which is 
in ‘a sedimentary formation of rather hard sund 
during the month of November, 1886, when 260 ft. 
were driven with twelvy hOur shifts. - 
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At the upper or north portal there will be a 30 ft. 
headgate, and at the river bank, 600 ft. away, there 
will bea boom, which can be used incase of necessity 
to take the place of the headgate at the portal. 


At the south end there is an open cut of 1600 ft., 
the lower end having 3 headgates, one controlling 
the canal which irrigates the eastern, and one that 
irrigates the western portion of the valley. These 
canals vary from 10 to 25 ft. in width, and in grade 
from 1to 2500,to 1 to 500, thefheavier grade being in rock 
and the lighter in loose soil. When completed they 
will almost encircle the valley, leaving only a short 
distance just north of Ute Peak through which the 
McElmo runs, making alength of nearly 100 miles 
of main canal. A distance below the head of a 
number of the drainage lines, storage reservoirs will 
be built to store water for the lower portions of the 
valley, thereby relieving the main canal, and en- 
suring an ample supply of water at all seasons, 

The eastern lines of the canal will be tapped by a 
short lateral,which will convey the water to a flume 
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An Immortal Survey. 


{Although this survey was made some little time ago 
(1855), we funey that the account of it eanstill be perused 
with instraction aud pleasure.— Ep. Enc. News.) 





OFFICIAL BKPORT OF PROF. JOHN PHGNTIX, A. M. 





Of a Military Survey and Reconnoissence of the route from San 
‘rancin o to tve Mission of Dolores, made witn a view to 
ascertain the practicabiuty or connecting 

those points by a Railroad 





MISSION OF DOLORES, Feb, 15, 1855. 

It having been definitely determined that the great 
railroad, connecting the City of San Francisco with 
the head of navigation on Mission creek, should be 
constructed without unnecessary delay,a large appro- 
priation ($120,000) was granted, for the purpose of 
causing thorough military examination to be made 
of the proposed routes. The routes which had 


principally attracted the attention of the public, 
“the Northern,” 


were following the line of Brannan 





Section of Tunnel. 


nearly 3 miles in length and terminating at the east 
line of the town of Cortez. This flume will contain 
more thana million feet of lumber cut and sawed 
within 15 miles of Cortez. It is 5 ft. and 4 ins. wide, 
2 ft. 10 ins. high and has a grade of 1 to 1,000, and is 
mainly intended to supply Cortez with water for 
domestic purposes but will also be used forirrigating 
4 or 5,000 acres of land adjacent to the town. 


Cortez is located in the very center of the valley, 
and commands a more extensive view than any 
other point in it, affording an admirable oppor- 
tunity for both drainage and sewerage. 

Already a railroad line has been projected from 
Durango, 50 miles to the east, to Cortez and thence 
to Rico on the Dolores 50 miles to the northeast. To 
the south there is a favorable line to connect with 
either the A. T. & S. F. R. R. orthe A. & P. R. R. 
in New Mexico within a distance of from 135 to 180 
miles. 


The tunnel lacks only 600 ft. of completion; there 
is over 30 miles of the maincanal practically finished, 
and the flume to supply Cortez is progressing at the 
rate of 100 ft. a day with % of the distance lacking 
only the boxing to make it ready for water, so that 
by April the enterprise will be sufficiently advanced 
to irrigate 60,000 acres of land. 


Up to the present time there has been 66,240 acres 
of land in the valley, taken up under the different 
provisions of the United States land laws; of which 
43,360 acres were taken up under the Homestead 
laws; 22,400 acres of this has been made cash entries. 
Besides this amount the State of Colorado owns 22,400 
acres, which were obtained from the United States 
under the Act of Congress donating lands to the 
several States for the advancement ot education, and 
which will be eventually disposed of to the benefit of 
settlers, The balance is government land, and 
subject to the entry in the usual manner, except a 
number of townships which have not been surveyed, 
but these are expected to be open for settlement in 
a year or perhaps less. 

The central portion of the valley is covered with 
sage and fringed with athick growth of pifion and 
cedar suitable for fencing and fuel, but gradually 
the sage is and the growth of pifion 


and cedar becoming thinner,and it is only aquestion 
of a very few years till the railway traveler will be 
met, with the sight of handsome residences, green 
lawns, shady trees, cultivated fields, aye,and run-. 
ning brooks in the former home of the Aztecs. 





street, “‘the Central,” through Folsom street, and 
“the extreme Southern,” passing over the ‘Old 
Plank Road” to the Mission. Each of these pro- 
posed routes has many enthusiastic advocates; but 
“the Central ’’ was, undoubtedly, the favorite of the 
public, it being more extensively used by emigrants 
from San Francisco to the Mission and, therefore, 
more widely and favorably known than the others. 


It was to the examination of this route, that the 
Committee, feeling a confidence (eminently justified 
by the result of my labors) in my experience, judg- 
ment and skill as a Military Engineer, appointed 
me on the first instant. Having notified that Hon- 
orable Body of my acceptance of the important 
trust confided to me, in a letter, wherein I also took 
occasion to congratulate them on the good judg- 
ment they had evinced, I drew from the Treasurer 
the amount ($40,000) appropriated for my peculiar 
route, and having invested it securely in loans at 
3 per cent. a month (made to avoid accidents in my 
own name), I proceeded to organize my party for the 
expedition. 


In a few days my arrangements were completed, 
and my scientific corps organized as follows : 


Joun Psawrx, A. M., Principal Engineer and Chief 
Astronomer. 

Lieut. Minus Root, Apocryphal Engineers. First 
Assistant Astronomer. 

Lieut. Nonpius A. Zero, Hypercritical Engineers. 
Second Assistant Astronomer. 

Dr. ABRAHAM DUNSHUNNEE, Geologist. 

Dr. Tarcex HeavysTeRne, Naturalist. 

Herr Von Der Weeaates, Botanist. 

Dr. Foey L. Breauns, Ethnologist, 

Dr. TusHMaKER, Dentist. 


Enry HALFRED —_—— R. A, 
ADOLPHE Kraut, 


Hi Fon, Interpreter. 

James Pacenrx (my elder brother), Treasurer. 

Josern Poantrx ditto, Quarter-Master. 

Wit114M Puarnrx (younger brother), Commissary. 

Perer Poasrx ditto, Clerk. 

Pav Paawrx (my cousin), Sutler. 

RevuBen Paanrx ditto, Wagon-Master. 

RicwarD Paca@nrx (second cousin), Assistant Wagon- 
Master. 


These gentlemen, with 184 laborers employed as 
teamsters, chainmen, rodmen, etc., made up the 
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party. For instruments we had 1 large transit (8-in. 
achromatic lens), 1 mural circle, 1 altitude and azi 
muth instrument (these instruments were perma- 
nently set up in a mule cart, which was backed 
into the plane of the true meridian, when required 
for use), 13 large theodolites, 13 small theodolites, 
g transit compasses, 17 sextants, % artificial hori- 
zons, 1 Siderial clock, and 184 solar compasses. 
Each employé was furnished with a gold chronom 
eter watch, and, by a singular mistake, a diamond 
pin and gold chain; for directions having been 
given, that they should be furnished with “ chains 
and pins,” meaning of course such articles as are 
used in surveying—Lieut. Root, whose “zeal some 
what overran his discretion,” incontinently procured 
foreach man the above-named articles of jewelry, 
by mistake. They were purchased at Tucker’s 
(where, it is needless to remark, ‘“‘ you can buy @ 
diamond pin or ring’), and afterwards proved ex- 
tremely useful in our intercourse with the natives 
of the Mission of Dolores, and, indeed, along the 
route. 

Every man was suitably armed with four of Colt’s 
revolvers, a Minie rifle, a copy of Col. BENTON’s 
speech on the Pacific Railroad, and a mountain 
howitzer. These last named heavy articles required 
each man to be furnished with a wheelbarrow for 
their transportation, which was accordingly done ; 
and these vehicles proved of great service on the 
survey, in transporting not only the arms but the 
baggage of the party, as well as as the plunder de- 
rived from the natives. A squadron of dragoons, 
numbering 150 men, under Capt. MCSPADDEN, had 
been detailed as an escort. They accordingly left 
about a week before us, and we heard of them occa- 
sionally on the march. 

On consulting with my assistants, I had deter- 
mined to select, as a base for our operations, a line 
joining the summit of Telegraph hill with the ex- 
tremity of the wharf at Oakland, and two large iron 
thirty-two pounders were accordingly procured, and 
at great expense irmbedded in the earth, one at each 
extremity of the line, to ..ark the initial points. 
On placing compasses over these points to determine 
the bearing of the base, we were extremely perplexed 
by the unaccountable local attraction that prevailed; 
and were compelled, in consequence, to select a new 
position. This we finally concluded to adopt be- 
tween Fort Point and Saucelito; but, on attempt- 
ing to measure the base, we were deterred by the 
unexpected depth of the water intervening, which, 
to our surprise, was considerably over the chain 
bearer’s heads. Disliking to abandon our new line, 
which had been selected with much care and at 
great expense, I determined to employ in its measur- 
ment a reflecting instrument, used very success- 
fully by the United States Coast Survey. I therefore 
directed my assistants to procure me a “Heliotrope,”’ 
but after being annoyed by having brought to me 
successively a sweet smelling shrub of that name, 
and a box of “Lubin’s Extract’’ to select from, it 
was finally ascertained that no such instrument 
could be procured in California. In this extremity 
I bethought myself of using as a substitute the 
flash of gun powder. To satisfy myself of its prac- 
ticability by an experiment, I placed Dr. DuNnsnun- 
NER at a distance of forty paces from my theodolite, 
with a flint-lock musket carefully primed and di- 
rected him to flash in the pan when I should wave 
my hand. Having covered the doctor with the the- 
odolite, and by a movement of the tangent screw 
placed the intersection of the cross lines directly 
over the muzzle of the musket, I accordingly waved, 
when I was astounded by a tremendous report, a 
violent blow in the eye, and the instantaneous dis- 
appearance of the instrument. 

Observing Dr. DUNSHUNNER lying on his back in 
one direction, and my hat, which had been violently 
torn from my head, at about the same distance in 


. another, I concluded that the musket had been ac- 


cidently loaded. Such proved to be the case; the 
marks of three buckshot were found in my hat, and 
a shower of screws, broken lenses and pieces of 
brass; which shortly fell around us, told where the 
ball had struck, and bore fearful testimony to the 
accuracy of Dr. DUNSHUNNER’S practice. Believing 
these experiments more curious than useful, I 
abandoned the use of the “ Heliotrope,” or its sub- 
titutes, and determined to reverse the usual pro- 
cess, and arrive at the length of the base line_ by 
subsequent triangulation. I may as well state here, 
that this course was adopted and resulted to our 
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entire satisfaction; the distance from Fort Roint to 
Saucelito by the solution of a mean of 1,867,434,926,$ 
465 triangles, being determined to be exactly three 
hundred and twenty-four feet. This result differed 
very much from our preconceived ideas and from 
the popular opinion; the distance being generally 
supposed to be some 10 miles; but I will stake my 
professional reputation on the accuracy of our 
work, and there can, of course, be no disputing the 
elucidations of science, or facts demonstrated by 
mathematical process, however incredible they may 
appear per sé, 

We had adopted an entire new system of trian- 
gulation, which I am proud to claim (though I hope 
with becoming modesty) as my own invention. It 
simply consists in placing one leg of a tripod on the 
initial point, and opening out the other legs as far 
as possible ; the distance between the legs is then 
measured by a two-foot rule and noted down; and 
the tripod moved, so as to form a second triangle, 
connected with the first, and so on, until the coun- 
trv to be triangulated has been entirely gone over. 
By using a large number of tripods, it is easily seen 
with what rapidity the work may be carried on, and 
this was, in fact, the object of my requisition for so 
large a number of solar compasses, the tripod being 
in my opinion the only useful portion of that 
absurd instrument. Having given Lieut. Root 
charge of the triangulation, and detached Mr. 
JINKINS with a small party on hydrographical duty 
(to sound a man’s well, on the apper part of Dupont 
street, and report thereon), on February 5, I left the 
Plaza, with the savans and the remainder of my 
party, to commence the examination and survey of 
Kearney street. 

Besides the mules drawing the cart which carried 
the transit instrument, 1! had procured two fine 
pack mules, each of which carried two barrels of ale 
for the draftsmen. Following the tasteful example 
of that gallant gentleman— who conducted the 
Dead Sea Expedition, and wisning likewise to pay a 
compliment to the administration under which I 
was employed, [named the mules ** Fanny Pierce,” 
and ‘‘Fanny Bigler.’”’ Our cortege passing along 
Kearney street attracted much attention from the 
natives, and indeed, our appearance was sufficiently 
imposing to excite interest even in less untutored 
minds than those of these barbarians. 

First came the cart bearing our instruments: 
then a cart containing Lieut. ZERO with a level, 
with which he constantly noted the changes of 
grade that might occur; then 150 men, four 
abreast, armed to the teeth, each wheeling before 
him his personal property, and a mountain how- 
itzer; then the sa@vans, each with note-book and 
pencil, constantly jotting down some object of in- 
terest (Dr. TUSHMAKER was so zealous to do some- 
thing, that he pulled a tooth from an iron rake 
standing near a stable-door, and was cursed there- 
for by the illiberal proprietor), and finally, the 
Chief Professor, walking arm in arm with Dr. Dun- 
SHUNNER, and gazing from side to side, with an air 
of ineffable blandness and dignity, brought up the 
rear. 

i had made arrangements to measure the length 
of Kearney street by two methods; first, by chaining 
its sidewalks, and secondly, by a little instrument 
of my invention called the ** Go-it-ometer.’’ This 
last consists of a straight rod of2brass, firmly strap- 
ped to a man’s leg, and connected with a system of 
clock-work placed on his back, with'which it per- 
forms, when he walks, the office of a ballistic pen- 
dulum, About one foot below the ornamental but- 
tous on the man’s back appears a dial-plate con- 
nected with the clock-work, on which is promptly 
registered, by an index, each step taken. Of course, 
the length of the step being known, the distance 
passed over in a day may be obtained by a very 
simple process, 

Wearrived at the end of Kearney street, and en 
camped for the night about sundown, near a large 
brick building, inhabited by a class of people called 
‘The Orphans,”’ who,I am credibly informed, have no 
fathers or mothers! After seeing the camp properly 
arranged, the wheelbarrows parked and a guard de- 
tailed, I sent for the chainmen and ‘‘Go-it-ometer”’ 
bearer, to ascertain the distance traveled during 
the day. 

Judge of my surprise to find that the chainmen, 
having received no instructions, had simply drawn 
the chain after them through the streets, and had no 
idea of the distance whatever, Turning from them 
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in displeasure, I took from the ‘‘Go-it-ometer’’ the 
number of paces marked, and on working the dis- 
tance, found it to be 444 miles. Upon close ques- 
tioning the bearer, WILLIAM BOULDER (called by 
his associates, ‘“‘Siippery Bill’’), I ascertained that 
he had been in a saloon in the vicinity, and after 
drinking five glasses of a beverage, known among 
the natives as *‘Lager Bier,”’ he had danced a little 
for their amusement. Feeling very much dissatis- 
fied with the day’s survey, I stepped out of the 
camp, and stopping an omnibus, asked the driver 
how far he thought it to the Plaza’ He replied,: 
‘*‘Half-a-mile,’’ which I accordingly noted down, and 
returned very much pleased at so easily obtaining 
so much valuable information. It would appear, 
therefore, that “Slippery Bill,’ under the influence 
of five glasses (probably 244 quarts) of ‘“‘Lager Bier,” 
had actually danced four miles in a few moments. 


Kearney street, of which I present above a spirited 
engraving from a beautiful drawing by Mr. KRAUT, 
is a pass, about 50 ft in width. The soil is loose and 
sandy, about 1-in. in depth, below which Dr. DuN- 
SHUNNER discovered a stratum of white pine, 3-ins, 
in thickness, and beneath this again, sand. 

It is densely populated. and smells of horses. Its 
surface is intersected with many pools of sulphur- 
etted protoxide of hydrogen, and we found several 
specimens of a vegetable substance, loosely distrib- 
uted, which is classed by Mr. WEEGATES as the 
stalkus cabbagiensis. 

It being late in the evening when our arrange- 
ments for encamping were completed, we saw but 
little of the natives until the next morning, when 
they gathered about our camps to the number of 
eighteen. 

We were surprised to find them of diminutive 
stature, the tallest not exceeding 3 ft. in height. They 
were excessively mischievous, and disposed to steal 
such trifling things as they could carry away. Their 
countenances are of the color of dirt, and their hair 
white and glossy as the silk of maize. The one that 
we took to be their chief, was an exceedingly dimin- 
utive personage, but with a bald head which gave 
him a very yenerable appearance. He was dressed 
in a dingy robe of jaconet, and was borne in the 
arms of one of his followers. On making them a 
speech, proposing a treaty, and assuring them of the 
protection of their great Father, PIERCE, the chief 
was affected to tears, and on being cémforted by 
his followers, repeatedly exclaimed, ‘‘da,da, da, da,” 
which, we were informed by the interpreter, meant 
“father,” and was intended as a respectful allusion 
to the President. We presented him afterwards 
with some beads, hawk-bells and other presents, 
which he immediately thrust into his mouth, say- 
ing “Goo,” and crowing like a cock; which was ren- 
dered by the interpreter into an expression of high 
satisfaction. Having made presents to all his fol- 
lowers, they at length left us very pleased, and we 
shortly after took up our line of march, From the 
notes of Dr. BIGG@uUNs, I transcribe the following de- 
scription of one of this deeply interesting people. 

Kearney Street native; name—Bi'l;—height, 2 ft. 
9 ins.:—hair, white;—-complexion, dirt color:—eyes, 
blue ;—no front teeth ; opal at extremity of nose ;:—dress, 
a basquine of bluish bombazine, with two gussets, or- 
namented down the front with crochet work of 
molasses candy, three buttons on one side and eight 
button holes on the other—leggings of tow-cloth, 
fringed at the bottoms and permitting free ventillation 
behind—one shoe and one boot; —ocecupation, erecting 
small pyramids of dirt and water; when asked what 
they were, replied “ pies,” (word in Spanish meaning 
Jeet; supposed they might be the feet or foundation of 
some barbarian structure)—religious belief, obscure :— 
when asked who made him, replied “ PAR.” (supposed 
to be the name of one of their principal D ities). 


We broke up our encampment and moved north 
by compass across Market street, on the morning of 
the 6th, and about noon had completed the survey 
as far as the corner of Second street. 


While crossing Market street, being anxious to 
know the exact time, I concluded to determine it by 
observation. Having removed the Sidereal clock 
from the cart, and put it in the street, we placed the 
cart in the plane of the meridian, and I removed the 
eye and object-glass of the transit, for the purpose 
of wiping them. While busily engaged in this man- 
ner, an individual, whom I have reason to believe is 
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connected with a fire company, approached, and 
seeing the large brazen tube of the transit pointed to 
the sky, mistook it for a huge speaking trumpet. 
Misled by this delusion, he mounted the cart, and 
in an awful tone of voice shouted through the tran- 
sit, ‘‘ Wash her, Thirteen!” but having miscalcu- 
lated the strength of his lungs, he was seized with a 
violent fit of coughing, and before he could be re- 
moved had completely coughed the vertical hairs out 
of the instrument. I was in despair at this sudden 
destruction of the utility of our most valuable in- 
strument, but fortunately recollecting a gridiron, 
that we had among our kitchen apparatus, I[ directed 
Dr. HEAVYSTERXE to hold it up in the plane of the 
true meridian, and with an opera glass watched and 
noted by the clock the passage of the sun’s center 
across the five bars. Having made these observa- 
tions, I requested the principal computer to work 
them out, as I wished to ascertain the time immedi- 
ately ; but he replying that it would take some three 
months to do it, 1 concluded not to wait, but sent a 
man into the grocery, corner of Market and Second, 
to inquire the time, who soon returned with the 
desired information. It may be thought singular, 
that with so many gold watches in our party, we 
should ever be found at a loss to ascertain the time’; 
but the fact was that I had directed every one of our 
employés to set his watch by Greenwich mean time, 
which, though excellent to give one the longitude, is 
for ordinary purposes the meanest time that can be 
found. <A distressing casualty that befell Dr. Bic- 
GUNS on this occasion may be found worthy of 
record. An omnibus, passing during the time of 
observation, was driven carelessly near our Sidereal 
clock, with which it almost came into contact. Dr. 
BIGGUNS, with a slight smile, remarked that ‘the 
clock was nearly run down,” and immediately 
fainted away. The pursuits of science cannot be de- 
layed by accidents of this nature, so two of the work- 
men removed our unfortunate friend, at once, to the 
Orphan Asylum, where, having rung the bell, they 
left him on the steps and departed, and we never 
saw him afterwards. 


From the corner of Market to the corner of Second 
and Folsom streets, the route presents no object of 
interest worthy of mention. We were forced to the 
conclusion, however, that little throwing of stones 
prevails near the latter point, as the inhabitants 
mostly live in glass houses. On the 8th we had 
brought the survey nearly up to Southwick’s Pass 
on Folsom street, and we commenced going through 
the Pass on the morning of the 9th. This pass con- 
sists of a rectangular ravine, about 10 ft. in length, 
the sides lined with pine boards, with a white oak 
(quercus albus) bar, that at certain occasions forms 
across, entirely obstructing the whole route. We 
found no difficulty in getting through the Pass on 
foot, nor with the wheelbarrows ; but the mule carts 
and the ‘“‘two Fannzies’’ were more troublesome, 
and we were finally unable to get them through 
without a considerable pecuniary disbursement, 
amounting in all to one dollar and fifty cents ($1.50). 
We understand that the city of San Francisco is 
desirous of effecting a safe and free passage through 
this celebrated cafion, but a large appropriation 
($220,000) is required for the purpose. 


The following passages relating to this portion of 
the route, transcribed from the Geological Notes of 
Dr. DUNSHUNNER, theugh not directly connected 
with the objects of the survey, are extremely curious 
in a scientific point of view, and may be of interest 
to the general reader. 


The country in the vicinity of the route, after leaving 
Southwick’s Pass, is very productive, and I observed 
with astonishment, that red-headed chiidren appear to 
grow spontaneously. A building was pointed out to 
me, near our line of march, as the locale of a most 
astounding agricultural and architectural phenome- 
non, which illustrates the extreme fertility of the soil 
in a remarkable degree. Asmali pine wardrobe, which 
had been left standing by the side of the house(a frame 
cottage with a piazza), at the commencement of the 
rainy season, took root, and in a few weeks grew to the 
prodigious height of 30 ft., and still preserving its pro- 
portions and characteristic appearance, extended. in 
each direccion, until it covered a space of ground som 
40 by 20 ft. in measurement. 


This singular phenomenon was taken advantage of 
by the proprietors ; doors and windows were cut in the 
wardrobe, a chimney erected, and it now answers every 
purpose of an waicy oh the original cottage, being 
two stories in height ¥ This, doubtless, appears almost 
incredible, but, fortunately the house and attached 
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wardrobe may be seen any day, from the road, at a 
trifling expense of omnibus hire, by the sceptical. 
Some distance beyond, rises a noble structure, built 
entirely of cut-wood. called “'rhe Valley Bouse, by 
Mrs. Hubbard.” Not imagining that a veniai species 
of profanity was conveyed by this legend, I concluded 
taat Mrs. Hubbard was simply the proprietor. This 
brought to my mind the beautiful lines of a primitive 
poet, Spenser,* if I mistake not: 


“Old Mother Hubbard went to the cupboard 
To get her poor dog a bone; 
But when she got there, the cupboard was bare, 
And so tae poor dog got none,” 


Feeling curious to ascertain if this were, by any pos- 
sibility, the ancient residence of the heroine of these 
lines, perchance an ancestress of the present proprie- 
tor, I ventured to call and inquire: and my anti- 
quarian Zeal was rewarded by being told that such was 
the case; and that, if I returned at a later hour during 
the evening, I could be allowed a sight of the closet, 
and a view of the skeleton of the original dog. De- 
lighted with my success, I returned accordingly. and 
finding the door closed, ventured to knock: when a 
sudden shower of rain fell, lasting but about. five see- 
onds, but drenching me to the skin. Undeterred by 
this contretemps, I elevated my umbrella and knocked 
again, loudly, when a violent concussion upon the 
umbrella, accompanied by a thrill down the handle, 
whieh caused me to seat myself precipitately in a 
bucket by the side of the door, convinced me that elee- 
trical phenomena of an unusual character were preva- 
lent, and decided me to return with all speed to our 
encampment. Here I was astounded by discovering 
inverted on the summit of my umbrella, a curious and 
deeply interesting vase, of singularly antique shape, 
and composed, apparently, of white porcelain. 
Whether this vase fell from the moon, a comet, or a 
passing meteor, I have not yet decided: drawings of it 
are being prepared, and the whole subject will receive 
my thorough investigation at an early day.* 

I subsequently attempted to pursue my investiga- 
tions at the “ Valley House,” but the curt manner of 
the proprietor led me to suspect that the subject was 
distasteful, and I was reluctantly compelled to abandon 
it. 

Near the ‘Vailey House,” I observed an advertise- 
ment of “ The Mountain View,” by P. Buckley, but the 
building in which it is exhibited being closed I had no 
opportunity to judge of the merits of the painting, or 
the skill of Mr. Buckley as an artist. A short distance 
further, I discovered a small house oceupied by a gen- 
tleman, who appeared engaged in some description of 
traffic with the emigrants; and en watching his mo- 
tions intently. my surprise was great to find that his 
employment consisted in selling them smal! pieces of 
pasteboard at fifty cents apiece! Curious to know the 
nature of these valuable bits of paper, I watched care- 
fully the proprietor’s motions through a window for 
some hours; but being at length observed by him, I 
was requested to leave—and I left. This curious sub- 
ject is, therefore, I regret to say, enwrapped in mys- 
tery, and I reluctantly leave it for the elucidation of 
some future savant, The beautiful idea, originated by 
Col. Benton, that buffaloes and other wild animals are 
the pioneer engineers, and that subsequent explora- 
tions can discover no better roads than those selected 
by them, would appear .o apply admirably to the Cen- 
tral Route. Many pigs, singly and in droves. met and 
passed me continually; and as the pig is unquestion- 
ably a more sagacious animal than the buffalo, their 
preference for this route is a most significant fact. I 
was, moreover, informed by the emigrants, that this 
route was “the one followed by Col. Fremont when he 
lost bis men.” This statement must be received cum 
grano salis, as, on my inquiry—“ What men?” my in- 
formant replied, “A box of chessmen,” which answer. 
from its levity, threw an air of doubt over the whcle 
piece of information, in my mind. There can be no 
question, however, that Lieut. Beale his frequently 
traveled this route, and that it was a favorite with him; 
indeed, I am informed that he took the first omnibus 
over it that ever left San Francisco for the Mission of 
Dolores, 

The climate in these latitudes is mild; snow appears 
to be unknown, and we saw but littie ice; what there 
was being sold at twenty-five cents per pound. 

The geological formation of the country is not vol- 
canic. I saw but one small specimen of trap during the 
march, which I observed at the “ Valley House,” with a 
mouse in it. From the vast accumulations of sand in 
these regions, I am led to adopt the opinions of eth- 
nologists of the “California Academy of Natural Sci- 
ences,” and conclude that the original name of this 
territory was Sand Francisco, from which the final 
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“d” in the prefix has been lost by time, like the art of 
painting on glass. 

Considering the innumerable villages of pigs to be 
found located on the line of march, and the consequent 
effect produced on the atmosphere, I would respect- 
fully suggest to the Chief Engineer the propriety of 
changing the name of the route by a slight alteration 
in the orthography, giving it the appropriate and 
euphonious title of the “ Scentral R. R. Route.” 

Respectfully submitted, 
ABRAHAM DUNSHUNNER, LL.D. 
P. G.C. R. R. R. 8. 


From Southwick’s Pass, the survey was continued 
with unabated ardor until the evening of the 10th 
instant, when we had arrived opposite Mrs. FREE 
MAN’s “American Eagle,” where we encamped. 
From this point a botanical party under Prof. WEE- 
GATES was sent over the hills to the south and west 
for exploration. They returned on the 11th, bringing 
a box of sardines, a tin can of preserved whortle- 
berries, and a bottle of whiskey, as specimens of the 
products of the country over which they had passed. 
They reported discovering on the old plank 
road, an inn or hostel kept by a native [ 
American Irishman, whose sign exhibited 
the Harpof Ireland encircling the shield of 
the United States, with the mottoes | 

“ ERIN Go UNUM, 
E PLuRIBUS BRAGH.” 

On the 14th the party arrived in good 
health and excellent spirits at the “‘Nightin 
gale,”’ Mission of Dolores. 

History informs us, that } 
“The Nightingale club at the village was held, H 

At the sign of the Cabbage and Shears.” i 
It is interesting to the antiquarian to look 
over the excellent cabbage garden, still 
extant immediately opposite the Nightin 4 
gale, and much more so to converse with | 
Mr. SHEARS, the respected and urbane 
proprietor. 

The survey and reconnoissance being 
finished on our arrival at the Mission, it 

| 


may be expected that I should here give a to 
full and impartial statement as to the eliy 
merits or demerits of the route, in connec- Glaze 1 


tion with the proposed railroad. 

Some three months must elapse, how- 
ever, before this car be done, as the triun- 
gulation has yet to be perfectly computed, 
the sub-reports examined and compiled, 


and drawingsexecuted. Besides, I have re- 

ceived a letter from certain parties interested in the 
Southern and Northern routes, informing me that if 
I suspend my opinion on the “‘Great Central” for 
the present, it will be greatly to my interest,—and 
as my interest is certainly my principal consider- 
ation, I shall undoubtedly comply with their re- 
quest, unless, indeed, greater inducement is offered 
to the contrary. 

Meanwhile I can assure the public, that a great 
deal may certainly be said in favor of the Central 
Route. A full report, accompanied by maps,charts, 
sub reports. diagrams, calculations, tables and sta- 
tistics, may shortly be expected. 

Profiles of Prof. HEAVYSTERNE, Dr. DUNSHUNNER 
and myself, executed in black court plaster by Mr. 
Jrxkrys, R. A., one of the artists of the expedition, 
in his unrivalled style of elegance, may be seen for a 
short time at Messrs, L—E Count & STRONG’s—scale, 
14g in. to 1 ft. 

In conclusion I beg leave to? return my thanks to 
the professors, assistants, and artists of the expedi- 
tion, for the energy, fidelity and zeal, with which 
they have ever co-operated with me, and seconded 
my efforts ; and to assure them that I shall be happy 
at any time to sit for my portrait for them, or to ac- 
cept the handsome service of plate, which I am told 
they have prepared for me, but feel too much deli- 
cacy to speak to me about. 


I remain, with the highest respect and esteem for 
myself and everybody else, 
JOHN PHENIX, A. M., 
Chief Eng. and Astronomer, 8S. F. A. M. D. C. R. 


The annexed sketch of our route, prepared by Mr. 
JiNKINS and KRAUT, is respectfully submitted to 
the public. It is not, of course, compiled with that 
accuracy which wili characterize our final maps, but 
for the ordinary purposes of travel, will be found 
sufficiently correct. 

J. P., A. M. C. BE. & C, A. 
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Standard Section Lining.* 


From a consideration of the lack of uniformity 
prevailing, and of the positive needs of engineers, it 
is proposed to bring to the attention of the Society 
some recommendations which, it may be hoped, will 
lead to the establishment and general use of standard 
sections, to be used in all engineering drawings, to 
represent the conventional sections of iron, steel, 
brass, lead, ete 

To the modern engineering works, the blue-print 
ing room has become almost as indispensable as the 
existence of the draughting department itself. This 
ferroprussiate, or blue-print process, has but gradu 
ally worked its way into this elevated position, yet 
its possibilites and its exactions have well nigh rev 
olutionized many of the old draughtsmen’s methods 
The requirements of the photo-engraving process, 
being nearly identical with those of the blue-print, 
have also lent their aid in effecting this result. These 
changes have been the abandonment of all colors. 
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save black—if it can be called a color. No more is 
the favorite ‘“‘wash”’ spread abroad over the tracing, 
or those picturesque red or blue dimension or center 
lines permitted. All must be white or black, with 
no semi-tones permissible. It is true that a very few 
still use colors as washes on tracings: but this num- 
ber is gradually decreasing, as the result is almost 
always unsatisfactory, for the reason that colors so 
used give by transmitted light through the trans 
parent tracing different results according to the diff 
erence in actinic effect of the colors, and this effect 
has no direct correspondence with the color used. 
The density with which the color is laid on has also 
a most important effect, so that the same color as 
applied to the tracing may have, at different times, 
entirely different effects in the blue resulting. The 
time of printing is also a factor of vast importance. 
In a print overdone, nothing of the wash may be ob 
served, while in a quickly made print it may be very 
apparent. As the blue-print must of necessity be in 
monotone, it is practically useless to seek for sec 
tioned effects by the use of color on the tracing. 
Until within very recent times it was never the 
custom to send out or exchange duplicate copies of 
drawings to any extent, because such a proceeding 
usually involved the making of a tracing. Notwith- 
standing that the execution of the tracing was al- 
ways relegated to the office boy, yet it always re- 
mained an item of considerable expense. Therefore, 
each shop and drawing-office had its own special 
methods; nor was it a matter of any moment what 
these methods might be, as long as they were under- 
stood and covered all the local requirements. The 
introduction of the blue- print process has led to the 
dissemination of reproduced drawings broadcast 
throughout the land. Especially is this so in rela- 
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tion to railway work. The office of head mechani- 
cal engineer or superintendent of motive power 
often originates all the mechanical details of a road 
or a system of roads; the drawings of these details 
are then forwarded to all the shops of the company 
and to shops of affiliated companies. In these cases, 
of course, it has been necessary to adopt some uni- 
form system of sectioning and linework. The sys- 
tems adopted have been almost as numerous as the 
corporations adopting them; and thus, when the 
drawings of one company were put into the hands of 
a foreign company, the difference of methods would 
be very noticeable, sometimes confusingly so. 

A well executed blue-print tracing, being avail 
able for the purpose of the photo-engraving process, 
has led to the multiplication of copies of drawings 
in the illustrated engineering press. Often these en 
gravings are made directly from the tracings, thus 
carrying into other establishments any system which 
they may bear; sometimes they are resectioned and 
otherwise altered to correspond with the system 
adopted by a special journal. Here, again, is con- 
fusion. 

These being the facts, would it not be well for the 
American Society of Mechanical Engineers to stand 
as sponsor of a system of sectioning which should 
be known throughout the country as the standard 
formally approved by them? 


Would not such a system, if recommended by this 
body, soon come into very general use, and be the 
means of saving much annoying confusion, and also 
yield those many other advantages which the adop 
tion of any standard will insure? 

For analogous standard conventionalizations in 
drawings, might be mentioned the subject of her- 
aldry. Here a system of lining or sectioning for col- 
ors is used which is the admiration of all for its sim- 
plicity, its concisness and its applicability. Not 
only has it been employed some centuries, but its 
use is universal. A coat of arms with the field en- 
graved (or sectioned) with its parallel vertical rul- 
ings is known at onceas the color red, and by all na 
tions—save, perhaps, by democratic Americans 
who have a right to glory in theirignorance of mon- 
archical trappings. Why should not thé vastly 
more vital subject of mechanical engineering have 
as well digested a system of lining as such a purely 
rmsthetic subject as heraldic insignia? Why should 
we not indicate our irons and steels with as much 
precision as the colors and tinctures on coats of 
arms? 

In the fields of science, we have the example of the 
geologists, who are now casting about for some 
standard methotl of indicating sections of differing 
strata on geological profile maps. At the meeting 
in Berlin of the International Congress of Geologists, 
plans were proposed for a geological map of Europe, 
which should employ, for the grand geological divi- 
sions, colors and symbols which could be readily ac- 
cepted by all geologists as a universal sign lan- 
quage;* and for this purpose an international color- 
scale was adopted. 

In adopting standards for engineering use, what 
conditions will best fulfil the purpose for which such 
standards were designed? In a system of sectioning 
what desirable features should be sought and what 
undesirable onesavoided? Theobject of a system of 
sectioning is to make drawings more quickly “read- 
able.” If complicated systems are used, or if, as is 
often the case, the name of the material is written 
upon a plain section, then acertain, and by no means 
inappreciable, amount of mental effort is required 
before a complete comprehension of the drawing is 
arrived at. The working drawing then, instead of 
at once being a diagram of the object, becomes a 
problem whose details must first be studied before 
the true mental conception of its construction can 
take place. We are aware that some large corpora- 
tions designate either by initials or writing the 
name of the material sectioned; but, on the whole, 
would it not be more highly satisfactory to all con- 
cerned, to adopt systems of sections which, perhaps, 
would call for a little more labor and time on the 
part of the draughtsman, but which would bea boon 
to all who have to read such drawings. 

The most useful advantages to be sought in a sys- 
tem of sectioning might be summed as follows: 

(1). Ease and rapidity of execution. 

(2), Clearness or legibility. 

(8). Simplicity. 

(4), A good or an even effect. 


ENGINEERING NEWS 


(5). Adaptability to the material defined. 

Ease and rapidity of execution must be secured 
at all hazards, asin these practical days everything 
must be reckoned by its cost of production. “Time 
is money,” as well in the draughting-room as in the 
shop. 
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At the suggestion of the Director of the Sibley Col- 
lege of Cornell University, Prof. R. H. Tuurstoy, 
the accompanying system of sectioning was adopted 
for the students of mechanical and electrical engi- 
neering in that institution. At the outset it may be 
well to state that no great amount of originality is 
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Clearness or legibility may be best secured by 
adopting sections which may vary greatly from 
each other, and which, therefore, the eye can easily 
distinguish at aglance. A prime essential is sim- 


claimed for the sections here shown, most of them 
having been variously used. 

Referring to the figures (7 to 37), cast iron is rep- 
resented by plain parallel rulings. This being the 
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plicity, as upon this depends not only the neatness of 
appearance, but also the rapidity with which the 
section can be putin. A good or an even effect can 
be best attained by avoiding, as much as possible, 
broken lines or dotted lines. From the difficulty of 
putting them in, it is almost impossible to maintain 
a series of broken linesall equally spaced. Adapta- 
bility to the material defined.—This should be so ar- 
ranged that the material most often recurring should 
have the simplest method of sectioning; while, if 
complicated sections must be used, they should only 
be applied to the rare subjects. 


simplest and most easily executed of all sections, it 
is employed for the metal most often occurring. — 
Simple and appropriate as this may appear, yet it 
seems that a large number of companies employ the 
section shown by Fig. 8. Why this more difficult 
section should be used for cast iron, no one seems 
yet to have satisfactorily explained. Fig. 8 is then 
reserved for wrought iron. Fig. 9 is steel. It will 
here be observed that these three sections, which oc- 
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tions having broken lines in connection with full 
lines. These may look very nicely, but they are ex- 
pensive, since it requires at least five or six times as 
long to ink in a broken line as it does one full one. 
In the other sections, as shown, this, perhaps, is not 
a matterof so much concern, as these sections are 
but occasionally used. 

Fig. 10, the bras section, has the appearance of 
being composed entirely of broken lines, but in 
reality it is made up of alternate full and broken 
lines. The usual section for brass has been one 
composed entirely of broken lines, but this section 
as recommended secures therefor, the same effect 
with a less expenditure of labor. Copper and brass 
are naturally related and so should be their sections, 
but as copper is not in so general use as brass, it is 
then not necessary that its section should be as 
simple. Therefore, the copper section adopted and 
shown in Fig. 11, is the same as brass with a cross 
ruling of full lines.. Lead or babbitt is represented 
by a sectioning which is already in very general use 
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for that purpose. It consists of full lines cross- 
hatched, preferably at an acute angle, as shown in 
Fig. 12. Fig. 13, is in common use forleather and 
packing sections. 

The demands of electrical draughtsmen have also 
brought into use, two new sections which are 
coming to be more or less recognized. One of these 
is a sectioning to represent such an insulating 
material as vulcanite, vuleanized fiber, etc.; the 
other is a form suggesting a section through an 
eleetro-magnet coil. 

In Fig. 24, are shown two methods of sectioning 
through wood. It is often desirable to indicate ap- 
proximately the direction of grain, in this case it can 
be readily accomplished as represented. 

In order to observe what sections have been used 
and proposed frotn time to time, a number are 
shown in Figs 15to 21. Fig. 15 has been very com- 
monly used for steel, but it has a grave defect in 
that it uses broken lines. No. 16 is. used by Unwin * 
for steel. It is open to the same objection, only in- 
tensified. No. 17, also used for steel by the Germans, 
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is very pretty, but the similarity to a Scottish plaid 
could be better exchanged fora section which would 
consume only half the time to draw. No. 18 has been 
recommended for cast steel.t Whether it is necessary 
to have a separate designation for cast steel remains 
a question, especially as the term cast steel’ is in 
many quarters rather vague. No. 19 for malleable 
iron and No. 20 for bronze have been recommended, 
but whether there is a real need for them remains to 
be seen. No. 21 is simply a suggestion, not yet as- 
signed to any material, but having the advantage of 
being composed entirely of full lines. 


DISCUSSION. 


Prof. F. R. HuTtoN.—I am much interested in the 
subject of this paper, and hope that its presentation 
will resulé in some recommendations by the society 
as enibodying their experience and preferences. 

I am well aware of the arguments which can be 
urged against the use in the drawing room of a busy 
shop of any conventional system of section lining. 
The best of these is the necessity of having the men 
who are to read the drawings in the shop educated 
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the method of printing in the name of the material 
is here either inapplicable at all or else is costly out 
of all proportion, in these days when ruling is done 
in engravers’ establishments by a machine with an 
adjastabie feed motion to produce the spacing of 
parallel lines. The use of such machines is moreover 
an added argument against the adoption of broken 
lines in any conventional section, since the unbroken 
line is made here alsoat much higher speed. Fig. 
38, made up altogether of broken lines, and produced 
by such a machine, is an excellent commentary 
upon this point. The white places are accidental, 
but have arranged themselves in what appears to 
the eye like an attempt ata pattern. If the mem 
bers of this society agreeing to follow a certain set 
of standards would use them in the illustration of 
their contributed papers for the Transactions, I am 
sure that it would be found of advantage sufficient 
to pay for the little extra trouble it might cost. 

Hoping that this paper and its discussion may 
result in the appointment of a committee of the 
society to look into this matter, I took the trouble 
to write to the nearest technical schools, requesting 
the officer in interest to send mea reproduction of 
the standards in use there for presentation in this 
discussion, Ten years ago, when I first took charge 
of the details of the construction drawing at Co- 
lumbia School of Mines, I compiled the series of con 
ventional hatchings which are shown in Figs. 28to 43. 
The hatchings were taken from available sources in 
technical literature at that time, and some which 
were not found anywhere were originated. We have 
used them ever since, finding, however, the faults 
and objections to them which are obvious, and 
which have been mentioned by the author of the 
paper. The ruling appears finer in the cuts than we 
use it, because the originals furnished to the en 
graver were slightly reduced to makethem the same 
size as those presented by the author of the paper. 
Our students are never allowed to work so fine as 
this, since we try to have them use a coarseness 
which the time-pressure of after life will admit of 
their adhering to. Several of the other technical 
schools addressed use no conventional system, but 
hope to see suggestions made which will result in 
proposing one. The Massachusetts Institute of Tech- 
nology uses very much the same system as at Cor 
nell, publishing them in a pamphlet with other 
notes on the execution of drawings according to 
their standard. 

I shall be very glad if from all the engineers and 
manufacturers who may attend this meeting ad- 
diticnal contributions of the sections in use in their 
shops can be given in the form of tracings or blue- 
prints, which can be consideredas part of the dis- 
cussion of this topic, and used by the society's com- 
mittee (if appointed) in deciding upon the standards 
to recommend. 

It would be a very great help to the technical 
schools if its officers could say to students that the 
system which they would present has the recom- 
mendation of such an organization as this: and the 
adoption of a set of standards by the schools, by 
agreement, would go far on the other hand to secure 
its general introduction into practice when their 
graduates came thereafter into the active work of 
the profession. 

alasleis aaa 





Fearful accident on the Camden & Amboy Rail 
road !! Terrible loss of life !!! (From John Phorniz's 
Pictorial.) 

Si aclaileasinM oe > S- 

THE new State map of Massachusetts, in progress 
for the last four years, is nearly finished, the field 
work being entirely completed. As outlined in the 
daily press, this map will be very complete for a 
wall map, being on a scale of 1 in. to the mile, with 
contours, etc. It will be in the form of a wall map, 
13 ft. long, or of an atlas of 62 sheets, each sheet 
representing a main town and its surroundings. 
The cost to the State for the topographical survey 
has been about #5 per square mile. 

THE Journal du Ceramiste gives the following 
notes upon the action of frost and salt water upon 
fresh mortar which are rather counter to the usual 
experience :—The experiments were made at Schan- 
dan. River sand was used with a mortar made of 
hydraulic lime and of Portland cement, gauged with 
fresh water and then with fresh water with 2and 8 per 








. cent. of sea-salt added. With the 6 kinds of mortar 


thus made, cubes were produced measuring 6 milli- 
meters on a side. Each cube was used to unite two 
fragments of tile of like weight and size. These were 
then exposed for 21 days to changes of temperature 
varying from zero to—8"(C). They were then taken to 
a@ warm room and tested. The cement mortar showed 
a greater resistance than that made of hydraulic lime. 
The mortars made with fresh water could be crum- 
bled in thehand, while those made with the addition 
of the salt were more resisting and could only be 
crushed byinstruments. The mortar with 8 per cent. 
salt showed the maximum resistance, 
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As this year of grace contains 53 Saturdays, 
all subscriptions in the year 1887, no matter 
when sent in, cover 53 issues of this journal, 
the caution on our printed circulars to the 
contrary notwithstanding. We make this 
declaration because some of our subscribers 
seem to fear that the extra Saturday is to be 
counted against them, and haveeven indulged 
in mathematics to prove that on the basis of 
“52 weeks to a year,”’ they would be defrauded 
out of a whole year’s subscription in a con- 
tinuous patronage of 294 years. While our 
subscription clerk for A.D. 2182 would doubt- 
less be happy to refund the money, or give a 
vear’s credit for the News, we prefer not to 
have our accounts complicated in this man- 
ner, and hence—with Rip Van Winkle—we 
don’t count this one. 

Tue Long Island rapid transit collision else- 
where noted, illustrates for the hundredth 
time that straight lines as compared with 
curves have an element of danger as well as 
safety, from the happy-go-lucky styles of 
operation which the usual visibility of trains 
at long distances ahead encourages. As such, 
it sheds a rather lurid light on the probable 
consequences of the growing tendency to en- 
large rapid transit capacity by shortening the 
intervals between trains, a tendency which 
has already gone too far, and which, if it goes 
still further, is sure to lead in time to some dis- 
aster which will shock the whole community. 

There is but one rational and defensible 
method of enlarging capacity beyond a cer- 
tain point, which is already passed, viz., by 
increasing the length of trains. In that way 
capacity may be increased almost without 
limit, without sensible increase of danger, 
since a train of ten or twenty cars may be 
handled as easily and quickly as one car, by 
modern mechanical appliances, whether pro- 
pelled by locomotives or cable. But this re- 
source is forbidden to the elevated lines, as 
also to the Brooklyn bridge, from lack of sta- 
tion facilities and (in the first case) strength of 
structure, and as both of them are already 
throttling their traffic because of inadequate 
facilities, we see a natural but reprehensible 
tendency to crowd trains together to the last 
verge of safety and beyond it, rather than un- 
dertake the costly reconstructions which are 
the only proper course. On parts of the Third 
avenue line trains are run at times only 45 
seconds apart. On the Brooklyn bridge it has 
not yet become as bad as that, but it has been 
gravely proposed in more than one quarter to 
“enlarge facilities’? by running traivs only 
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10, 15, 20 or 30 seconds apart, in the clear, or 
so elose together that it would be not only 
difficult, but physically impossible to stop one 
train at a station without another running into 
it, a suggestion which might be expected to 
come only from some insane asylum. If the 
Third avenue line were adapted for ten car 
trains instead of five, the same capacity as 
now would be obtained with trains at twice 
the headway, and we fear it is only a question 
of time when there will be financial as well as 
humanitarian reasons for wishing this had 
been done in time, rather than to tempt Provi- 
dence by crowding facilities whose reasonable 
capacity was long since outgrown. 


AN effort is being made within the member- 
ship of the American Geographical Society 
(Rooms, No. 11 W. Twenty-ninth street, New 
York) to organize a club for the active discus- 
sion of subjects of geographical interest, and 
the collection and presentation of data inter- 
esting to all geographers, especially in mat- 
ters relating to America. Rather strange as it 
may app2ar, this old and wealthy Society is 
devoted at present, aside from its social fea- 
tures, to the delivery of very useful and inter- 
esting but ‘‘ popular ”’ illustrated lectures on 
geographical subjects. 

The American Geographical Society cer- 
tainly has a higher mission to fill than this, 
and an exceedingly broad field to cultivate in 
the directions pointed out in the present move- 
ment, as indicated above. Our country is very 
new as yet and its scientific geography is in a 
sadly immature state, but well worth great 
effort in collecting, collating and properly re- 
cording its many interesting features. Good 
work in this direction is of untold national 
value, and it is to be hoped that all, inside the 
Society and out of it, who have a true appre- 
ciation of the worth of such work, will unite in 
an earnest effort to accomplish all that such 
a Society should do. Engineers should be 
particularly interested in this matter, and such 
as may be are recommended to communicate 
with Dr. F. Boas, of 47 Lafayette Place, New 
York, who perhaps is most actively interested 
in this very laudable movement. 


Tuts is Christmas week, and it has appeared 
to us that even a technical journal may ap- 
propriately pay some tribute to the season by 
varying a little from its usual dry monotony. 
For this reason, and also beeause it was too 
good a thing to be allowed to pass into for- 
getfulness, we have enlivened our holiday issue 
with the story of the “Immortal Survey” 
which appears elsewhere. Aboutayear ago, 
in moving our offices, we came upon the old 
and dusty volumein which Jonn Puenrx (the 
late Lieut. Dersy, U. S. A.) enlightened the 
world as to a good many matters which it was 
glad to know about, and among them was this 
veracious account of a Governmental railroad 
survey, which, if notin all respects strictly true, 
is certainly well invented, for it strongly re- 
minds us in some of its details of some other 
less important surveys of later date. 

For the last year we have been waiting for a 
chance to find space for this in our columns, 
but the opportunity has never come, and pro- 
bably never ‘would come, unless we should 
mark it “must,” as printers say, as we have 
this week. While we would be the last tu en- 
courage an habitual taste for light reading 
among technical men we think every one may 
on this occasion only, excuse himself for read- 
ing, and us for presenting,a page or too less 
of purely instructive reading in order to find 
space for JoHN PuHa:nrx. 


Mr. Joun ©. Gooprinegez, Jr. has taken the 
trouble to send out a printed circular of in- 
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quiry as to the following allegation, with 
printed circular for reply ; 

In Maury’s “ Physical Geography of the Sea,” edition 
1855, page 39, paragraph 43 reads as follows: 

“ Take for illustration a railroad that runs north and 
south. It is well known to engineers that when the 
cars are running north on such a road, their tendency 
is to run off the east side; but when the train is run- 
ning south, their tendency is to run off on the west side 
of the track, i. ¢., always on the right hand side. 

** Whether the road be one mile or one hundred miles 
in length, the effect of diurnal rotation is the same, and 
the tendency to run off as you cross a given parallel at 
a stated rate of speed is the same, whether the road be 
long or short, the tendency to fly the track being in 
proportion to the speed of the trains, and not at all in 
proportion to the length of the road.” 

Now, this article is quoted by many scientific authori- 
ties. It goes the yearly round of papers and periodi- 
cals, Is IT TRUE? 

We have often wondered what could be the 
original source of this absurd allegation, 
which, as Mr. GoopripGE states, is often 
alleged as an undoubted fact. Lieut. Maury 
would seem to have been its original sponsor, 
to judge from the above, and we trust he is 
more reliable in other matters than in this. 
What was not known about railroads in 1855 
would make a very large book, but we cannot 
believe that even at that date there was any 
such general belief in this theory as he alleges, 
for which as little support can be found in 
theory as in experience. 


Tue Paris Exhibition of 1889 has had much 
cold water thrown on it lately, both here and 
abroad, the only tangible ground for which 
seems to be that various European countries 
have declined to take any part in it because of 
its apparent purpose as a celebration of their 
centenary of the French Revolution. Through 
the American correspondent of the London 
Engineering we have been able to examine a 
full statement of facts collected for that 
journal,from which it would appear that many 
allegations as to lack of funds, lack of har 
mony, and lack of responsible backing are 
entirely untrue. While thereare few Americans 
who are any great admirers of the French 
type of republic, either today or a hundred 
years ago, yet France is a great country, and 
any exhibition backed by her Government will 
certainly be a notable one, and well worthy 
the attention of Americans. 


Bridge Guard Rails. 


The circular of the Massachusetts Railroad 
Commission, which we reproduce under the 
above head in another column will, we have 
no doubt, accomplish 00d, and it shows that 
active desire and purpose to do good for which 
tbe Massachusetts Commission has always 
been conspicuous ; but it is also another illus- 
tration of how unfortunately apt are such 
bodies of ex officio experts to act on. partial 
or biased adyice, or on defective information, 
and so do harm as well as good, by uncon- 
sciously inculcating bad or inferior practice 
as well as good. 

The Commission are quite right in the 
decided preference which they give to inside 
rather than outside guard-rails. A reason 
which is alone decisive is that the blow of a 
derailed wheel against an outside guard-rail 
tends to throw it further out of line, while a 
blow against an inside guard-rail tends to 
straighten it and bring it back to the rail. 
They are also quite right in their expressed 
aim to have every floor safe for the passage 
of a derailed wheel. They present the argu- 
ment for these positions fairly and well. 

But in their way of attaining this aim, and 
good bridge guards in general, their state- 
ments are in 1 open to grave 
criticism ; so ‘andl % that it seems evident 
that they must have listened too much to the 
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advice and opinions of interested officials, 
whose practice is in a backward condition, 
and who are anxious not to have to improve 
upon their own practice too soon or too much. 
The most conspicuous and really unpardon- 
able instance of this is the way in which they 
speak of “‘ devices which have for their object 
not to safely guide a derailed truck but to re- 
place it upon the rails’’ which are now used 
more or less by half the great roads of the 
country, although we do not recall any read 
in Massachusetts which uses them. After in- 
culeating with much fullness practice which 
is in several respects inferior, the Commission 
adds in three lines at the very end of its two 
pages : 

“Otner devices are in use which have for their object 
not only to safely guide a derailed track, but to replace 
it upon the rails. Some of these devices, if properly 
applied, appear to the Board to have great merit, and they 
do not desire to be understood as withholding their ap- 
proval from them.” 

Perhaps not, but they certainly will be so 
understood, and very justly so. When a man 
in authority takes two pages to inculcate the 
easier and cheaper practice, and three lines 
for a non-committal admission of possible 
merit in better and more costly practice, what 
is the inevitable inference? Plainly that he 
only deems that particularly desirable or im- 
portant on which he lays stress. Rarely 
has a great public duty been more lamely and 
inadequately performed, where there was the 
intention to perform it properly than in such 
damning with faint praise the safeguard of 
all others which should have been insisted on. 


We do not overlook the possibility that the 
Commission may have based their action on 
the advice of officials outside of the State. 
They can obtain plenty of such by looking for 
it. The Pennsylvania Railroad, for instance, 
do not use re-railing safety guards. They do 
not doa good many other things which they 
ought to do, especially in respect to bridge 
floors, admirable as is their practice on the 
whole. But the testimony of one man that he 
has used a certain device and found it valuable 
(and hundreds such might be obtained) is 
worth the testimony of a hundred that they 
have not used a device and hence have not 
found it valuable. That the Commission did 
not make proper effort to obtain such evidence 
before inculcating inferior practice is evident 
from one little phrase, viz. “Some of these 
devices.’’ There is but one such device, known 
enough to have any standing from past ex. 
perience, that, namely, which has come to be 
known as the Latimer guard. In minor de- 
tails of proportion it differs on almost every 
road, for it is public property and each 
makes it as it pleases, but in principle it is 
the same everywhere, nor is it easy ‘to see how 
any kind of a re-railing device could be made 
differently. 


We earnestly hope that the Contfmission will 
by subsequent circular extrieate themselves 
from this false position, for such a body, of 
standing squarely in the way of really good 
practice, by distinctly and in terms implying 
that inferior practice is good enough for them. 
They ought especially to do this because the 
type of guard-rail protection which they 
recommended is inferior simply as <uch, apart 
from the neglect to recommend rerailing frogs, 
as We may now proceed to show. 

The root of this inferiority probably lies in 
the false premise that “ As long as a train 
holds together, it is very rare fer a truck to 
be off the track more than a few inches or a 
foot.”” The Commission are entirely misin- 
formed, be their authority for the statement 
what it may. Greater lateral departures, 
while yet the train holds together for a con- 
siderable ‘distance, are extremely common, 
especially on frozen winter track, and we need 


go no further back than to the Woodstock or 
White River disaster of last winter to findavery 
recent and very prominent instance of it. In 
that disaster, as we pointed out in detail at the 
time,and as our special reports clearly showed, 
the derailed wheels wandered about all Over 
the frozen read-bed, but were finally dragged 
to nearly a common “jumping off place” at 
the bridge, though the action of the bridge 
stringers as guard rails, and the evidence was 
of overwhelming force that had a Latimer re- 
railing guard been in use, there. would have 
been go serious disaster atall; for the leading 
ears all kept the track pretty well, although 
derailed, and it was only because the rear car 
was more than half-gauge out of line, and yet 
the train did hold together, only too well, that 
the rear car tipped over the side of the bridge 
and then dragged the others over after it. 
The circumstances were all so extremely 
favorable to the efficient action of a Latimer 
guard that we deem the chance at least ten to 
one, that it would have put every car in the 
train back on the rails, one by one, without 
any serious shock. 

This is only one of hundreds and thousands 
of such instances, and it is discouraging to 
find such easily ascertained facts explicitly 
denied in a document of this character, lead- 
ing as it naturally would, and did, to corres- 
pondingly defective precautions. The more 
serious defects in the recommended precau- 
tions were these: 


First, the improper condemnation in toto of 
outside guard-rails, which are not only the 
best but the only effective precaution when 
the wheels are out more than half-gauge. In- 
side guard-rails are the best within their 
sphere, but their sphere is only 2 ft. 2 ins. 
Boru inside and outside must be used in any 
good type of bridge protection, so arranged 
in relation to each other at the ends of the 
bridge that the inside guards act only if they 
will suffice, but the outside only if they will 
not suffice. ‘This is done in the best practice, 


Secondly, ‘‘snubbing ”’ or collision posts, a 
heavy timber post which should be so set that 
if even the outside guard-rail will not act, the 
coupling will be snapped, and the rear cars 
smashed up on the solid if smashed atall, are 
not recommended nor mentioned. Had this 
been in use at White River, even without re- 
railing guards, there would have been a fair 
chance of avoiding grave disaster; for the 
rear truck of the rear car did the mischief, and 
either the truck or whole ear would pretty 
certainly have been stripped from. the train. 
In other words, had re-railing frogs been in 
use, the rear car could hardly have been far 
enough out to hit the post at all. Without 
them, but with the collision post, the rear car 
would either have stayed behind ‘on the solid, 
in which case there would have been no fall 
from the bridge, or one or both trucks stripped 
from it, in which case the car body would have 
been dropped on the bridge, and the chances 
of safety improved in two respects; (1) the 
couplings would have been separated by ver- 
tical displacement and the rear car alone have 
tipped over the side, (2) the car-body would 
have had to be 2 ft. 4 ins. nearer the side to 
have tipped over at all. 


We use this very recent and memorable 
disaster, we repeat, simply because it is such, 
and because we have to refer only to memory 
for the facts. There are hundreds of iike oc- 
currences with a less disastrous result every 
year. One is recorded on our new page. 


Outside guard-rails to be effective, however, 
should not be constructed under what the 
Commission describe as “ the ordinary ar- 
rangement,” which is guard timbers across 
the bridge, and then curved rails beyond. We 
confess that it has never been our fortune to 


see this style of construction at all, although 
it may be common in some localities. But an 
outside guard-rail, to be of much use, should 
always be of timber several inches higher 
than the rail, because it loses the advantage 
ofthe height and of the rounded edge of the 
flange, which an inside guard-rail has. An 
outside rail 7 ins. high, and inside rail 44 ins 
high stand barely on an equality as respects 
danger of wheels mounting them. 

Another regrettable defect of the circular is 
the vagueness as to the spacing of ties and of 
inside guard-rails. The first is recommended 
to be “‘no* more than 8 and preferably 4 or 
6ins. inthe clear,”’ and the last as ‘‘7 tol0tns. 
clear space from the rail.’’ This is much as 
one were to define the proper length of the 
human foot as from 10 to 18 ins. The minor 
limit is well enough. but the major limit is 
not so at all. Bridge ties 8 ins. apart in the 
clear have plenty of good precedents to sup- 
port them, we admit. So have many other bad 
practices, but there is probably no one in his 
sober senses who would maintain that it. is 
really best to space bridge ties as far apart as 
8 ins. under any circumstances, while we can- 
not imagine any serious defence for placing a 
guard-rail more than 7 ins. from the rail, and 
it had better be a little less, for the reason 
that every unnecessary inch takes so much off 
the chance of the derailed cars passing over 
the bridge safely, by permitting more wab- 
bling. 

But two explanations of such vagueness are 
possible, that it was because the Commission 
was itself in doubt, or because it wished to 
disturb the practice of as few roads as possible. 
Both motives are in themselves pardonable, 
but when carried to the length of saying in 
effect, ‘‘You can plan your work either well or 
badly,”’ they are carried too far. 

It is especially regrettable that any laxity 
of precaution should be encouraged or per 
mitted in such details as these, because the 
economy in construction is so trifling and the 
economy in maintenance almost ni/. A reason- 
able man must have a certain sympathy with 
reluctance to incur large and constant ex- 
penses for more security. There is a point, 
and it is not so hard to reach it, where it 
veases to be justifiable to demand more ex- 
penditure for safety’s sake. But what does it 
amount to whether ties are spaced 8 ins, apart 
in the clear or only 4ins? An addition of 33 
per cent. to an expense which is trifling at best, 
which makes all the difference between a floor 
which is certainly safe for derailed wheels and 
one possibly unsafe; both floors, once built, 
lasting for many years without a cent more 
expenditure. Similarly, what does it amount 
to whether we have only inside guard rails, 
which suffice in most cases, or both inside and 
outside, which suffice for ali cases? Wood in 
any form rots in time, but the case in favor of 
east iron re-railing frogs is still stronger. 
They cost absolutely nothing for maintenance. 
Once in place, they are there forever,—a silent, 
undying, unpaid, unstriking watchman, al- 
ways efficient, always faithful, always on the 
alert,to be had for a single payment of some 
$20 per bridge, with no perquisites! -All the 
more essential collaterals for the efficient 
action of this watchman the Commission ex- 
pressly stipulate for, but to avoid too great 
encroachment on beggarly habits of economy, 
or for some other inscrutable motive, the Com- 
mission stop short of recommending really 
good practice, and merely recommend what 
cannot with truth be described more favorably 
than as—better than none. 


Rather than thus endorse inferior practice it 
would have been far better had the Commis- 
sion simply announced that the people of 
Massachusetts expected the very best precau- 
tions for safety of bridge floors to be had at 
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reasonable cost, and thrown upon the roads 
the responsibility of finding out what it was, 
and this brings up another aspect of the circu- 
lar, which demands a word of comment. All 
such public bodies make a great mistake in 
propounding documents of this character, as 
to technical details, on the authority of the 
Commission only. They are presumed of 


_course to have taken technical advice before 


dving so, but no one knows where nor what 
advice, and as the conclusions of Commis- 
sioners as such necessarily carry no weight in 
respect to such details, their reeommendations 


ure only accepted when they accord with pre-, 


vious impressions. It would be far better and 
far more sensible, in all such cases, for the 
Commission to ask for definite reeommenda- 
tions from three or five specially qualified 
men, preferably removed from all local influ- 
ence and all official obligation to believe in 
bad practice, pay them a consulting fee, and 
then give out their conclusions in their names 
with the moral and legal weight of the Com- 
missioners’ endorsement added. They would 
then escape the danger of which this circular 
is so unfortunate an instance, mixing truth 
aud error through inexperience or bad advice, 
and so being very likely to do more harm than 
good, 


eI 
Extra Work on the New Croton Aqueduct, 


The dispute, elsewhere referred to, between 
the New Croton Aqueduct Commission and 
its contractors, as to quantities of excavation, 
has been long expected, and its final decision 
will probably result in some compromise. 
Both sides to the question have grounds for 
the stand taken, and similar disputes will 
most likely occur as long as tunnels are driven 
and contracts made. 


In this case the contract was as explicit us 
possible, and fully recognized the pbysical 
impossibility of previously ascertaining, by 
the most expensive and careful methods 
which were at all practicable, the exact nature 
of the ground to be pierced in this 30-mile 
tunnel. By the wording of this contract the 
bidder was warned to discount the exhibit of 
borings and to make certain allowances for 
contingencies. Just how much allowance to 
make, and how many chances to take, was a 
matter of purely individual judgment on the 
part of the bidder, wherein his past experience 
on similar work and a general summing up of 
the ruling conditions were to be his only safe 
guides in arriving at results. Any bid was to 
be considered as attended with certain risks, 
as is nearly always the case in contract work, 
and the final outcome might show either great 
profit or loss for the contractor, as the esti- 
mate of chances was more or less close to the 
truth, both in material and cost of working it. 


On the other hand the contractor is not 
building this tunnel for his own use, nor does 
he expect any gain from its completion as a 
tunnel. It is purely a commercial matter 
with him; he tunnels the rock and builds the 
masonry with the expectation that he may 
make at least a reasonable profit on the work 
done in total. There is not a bit of glery in it 
as far as he is concerned; he is working for 
gain only. If his bid for the work is so far 
from the estimate of more careful and experi- 
enced men as to prove that he does not appre- 
ciate the work before him, he should not be 
allowed to attempt it at all, as the City will 
eventually lose in the delay and character of 
the work. But if the law makes the aceep- 
tance of the “lowest bid’’ compulsory the 
bidder should abide without redress by the 
penalty resulting from bis own lack of judg- 
ment or experience, 

The present dispute, however, has a differ- 
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-ent basis from the last assumptions. The prices 


per unit were all deemed fairly good prices for 
similar work; the contractors were experi- 
enced men and are presumed to have made as 
intelligent a bid as was possible under the cir- 
cumstances; they have pushed the work, 
under direct commands to do so, at an unpre- 
cedented rate of progress, and in doing this 
have been compelled to meet unexpected con- 
ditions of material, conditions in nowise indi- 
eated by the borings furnished by the City. 
Bad ground and rapid progress as represented 
in high explosives, combined have resulted in 
bad falls of rock and a great increase over the 
estimated normal section of the tunnel. The 
safety and permanent value of the work makes 
it absolutely necessary that these falls be re- 
moved and the vacancies be solidly filled with 
masonry, and just herein comes the dispute. 

With the contract the City exhibited various 
cross-sections of the tunnel, indicating what 
it would pay for outside of the normal sections 
and the cases where it would not allow any- 
thing outside. These sections were meant as 
a guide to the bidder and were intended to 
cover almost every possible contingency of 
material. The clauses regarding extra exca- 
vations were explicit, and—if truth be told— 
threw all the responsibility for loose and 
shaky rock, falls, caverns, unexpected obsta- 
cles, ete., upon the bidder, and tacitly invited 
him to bid accordingly upon the chances he 
knew he had totake. According to the letter 
of this contract the engineers of the City can 
only allow just measurement within the lines 
there laid down, and the contractors must pay 
the penalty of such unremnuerated work as 
their bond prescribes and the lottery they 
engaged in has meted out to them. 

But if equity is considered in this matter,the 
claim of the contractor for compensation for 
this work is as just as it is for the cubic yard 
of rock taken from the axis of the tunnel. In 
many cases the peculiar character of the for- 
mation passed through has made this outside 
work unavoidable and just as essential to the 
final success and purpose of the tunnel as is 
the hole itself. If by any accident the en- 
gineers could have foretold the exact nature 
of the difficult ground, they would have been 
perfectly willing to allow a price perhaps in 
excess of the present claim. To ask the con- 
tractor to insure the safety of the completed 
work, at his individual expense, and to do for 
$5 that for which the City should have paid 
$10, because it would properly cost that latter 
sum, is unjust tosay the least. The{City should 
pay the legitimate cost of all the work, and 
not expect to profit by the loss of an indi- 
vidual, as long as that individual honestly 
strives to do his full duty. 

As we have before remarked, the usual form 
of contract needs improvement in One essential 
clause. No setof specifications on important 
work of the character of this aqueduct tunnel 
can be so formed as to cover every contin- 
gency beyond dispute, and certain ordinary 
chances must continue to be taken by the 
contractor. But in cases where the work 
turns out very differently from what either 
the engineer or the contractor expected, and 
the cost of the work is largely increased by 
reason of this change in conditions over 
which neither have control, the Chief En- 
gineer should be empowered by a special 
clause to use his judgment and professional 
experience in estimating the actual cost of 
this extra work, and award accordingly, with 
or without any profit to the contractor as the 
conditions might decide. The decision of the 
engineer should be final and binding; and 
while such a clause would throw upon him a 
responsibility many men would rather shirk, 
it is much less cowardly than to compel the 
contractor to assume a responsibility that may 


DECEMBER 33, 1887 


waste on one piece of work the accumulation 
of a lifetime of hard labor. Any experienced 
and fair minded engineer is fully competent 
to act as a judge in the case, and as his posi- 
tion gives him the power to punish the con- 
tractor for what in his judgment is bad work, 
or unnecessary extra work, by not paying for 
it, there would be no danger of undue outlay 
on the part of the corporations paying for the 
work. While the responsibility thrown on the 
engineer is great, the chances of a man fit to 
be put in charge of important work betraying 
his trust, are very infinitesimal. In the case 
of such award the corporation properly loses 
nothing, for it only pays a just price for the 
work done; or, in other words, under fair con- 
ditions could not have it done at all for less 
money. In the case of tunnel and other work 
of such a character that the material, ruling 
conditions and consequent eost can not be ex- 
actly foretold, and even previous experience 
may avail but little, some one must take the 
many existing chances; and in such case the 
juster course is for the City to pay for the ex- 
tras entailed, rather than to compel the con- 
tractor “ to bet against the Almighty,” as one 
irreverent but experienced tunnel-driver put it. 
on - 


it has recently been observed in the markets of 
Berlin that where sheets of zint were applied di- 
rectly to brick walls they corroded rapidly, especi- 
ally in humid corners; while the zinc in the same 
building, not in contact with brick remained per 
fectly sound. The reason given is that the bricks 
contained 1.14 per cent. of soluble salts, and the 
action of these salts, hastened by moisture, destroys 
the zinc. The remedy proposed is to isolate the 
zinc by a layer of bituminous paper over the brick. 
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CORRESPONDENCE. 
The Heaviest Existing Grades. 


San Juancriro, HonpurRAS, C. A. Nov. 19, 1887. 
EDITOR ENGINEERING NEws: 

Iam called upon to make a report as to the feasi- 
bility of building a railroad for transportation of 
mineral a distance of 14 miles (air line) between 
two points differing 1100 ft in elevation. I can get 
in “distance” enough to give me an 8 per cent. grade 
and perhaps enough for 6 per cent. 

What are the sharpest gradesin actual use, within 
your knowledge? I don’t care how narrow the gauge 
is, but don’t want a rack-rail if it can be helped. 
Loads are all down hill, so that any grade that a lo- 
comotive can climb with four or six empty two or 
three ton cars will do, that is, if we can get brake 
power enough on to hold them on the track coming 
back. 

We are using a Hallidie wire rope tramway now, 
but with the proposed increase in our milling capa’ 
city, it will not be able to “get there.” 


Yours truly, 4, G. 


[Our correspondent will find a partial list of 
the heavy grades of the world, in Table 190 
and Fig. 232 of “The Economic Theory of the 
Location of Railways”; bv A. M. WELLINsTonN, 
C. E., and in various other parts of the same 
volume. The heaviest grade known to us 
constructed for permanent operation is the 
Calumet Mine Branch of the Denver & Rio 
Grande, which rises 2700 ft. in some 7 miles 
of 8 per cent. grade, with 25° curves. It was 
built to take ore to the Bessemer steel works 
at Pueblo and is operated by one train per day 
each way. Train after train was utterly 
wrecked on this branch, running away be- 
cause the brakes failed to hold, the trainmen 
usually jumping as soon as it began to run a- 
way At last, by survival of the fittest,crews 
were found which “ feared neither God nor 
man,’ and we believe now they have no great 
trouble. Ten per cent. grades were 
operated for montl by the late 
Bens. H. Larrose in the early days of rail 
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roading, but always with the same trouble. 
The difficulty is, that the static coefficient 
of friction is almost 0.25, yet as soon as the 
wheels once begin to slip it fal!s to 0.10 or even 
lower on a good rail, and on a poor rail lower 
yet, so that these grades are beyond the limit of 
safe operation. The number of lines is very 
small on which more than 4 per cent. grades 
are used, but the last is operated without any 
such difficulty, and there aré many short 
pieces of 6 per cent. grade in various parts of 
the world. No graide should go beyond this 
if in any way possible to get distance, and it 
always is possible. Our correspondent should 
by all means use properly laid out switch- 
backs. It is one of the cases to which they are 
precisely adapted for economy and safety. 
His engine should of course be a tank engine, 
with all its weighton drivers. Ep. Ena. News.} 
ro 


Bridge Guard Rails. 


he Massachusetts Railroad Commission have 
sent out the following circular to every railroad in 
the State on this important subject. While calcu- 
lated to’do good in the main, it has some unfortunate 
features on which we have commented elsewhere. 
Certain sentences to which we especially refer are 
placed below in italics : 


To the President and Directors of the Railroad Co.,: 

In their report for 1881, the Board recommended to 
the Railroads of the Commonwealth a consideration of 
the various forms of guard rails for bridges, with the 
hope of securing a more extensive use of some form of 
safety guard. Though much has since been done in 
this direction, and although the bridges of several! of 
the roads are well provided with efficient guard rails, 
there is still room for much improvement. The Board 
are so impressed with the importance of this subject, 
that they have given careful consideration to the merits 
and defects of the different forms, and they urgently 
recommend the general use of the form herein de- 
seribed. 


The object of the guard rail is to prevent a derailed 
truck from getting far enough off the track to strike 
any portion of the girder, or from becoming twisted so 
as to lead to further derailment. The floor of every 
bridge should, moreover, be so constructed as to be 
able to carry safely any derailed car or engine: and for 
this purpose, the ties should be substantial timbers, 
measuring not less than 6 X 8 ins., and spaced not more 
than 8 ins., and preferably 4or 6 ins. in the clear. Efficient 
guard timbers outside of the rails should also be pro- 
vided, notched on each tie and bolted at short inter- 
vals,—the object of such timber being fo hold the ties 
in place, and to keep them from being bunched by a 
derailed wheel. Instead of notching the guard timber 
over the ties, it may be simply bolted, and spacing 
blocks securely fastened between the ties to keep them 
apart. 


In addition to such guard timbers, guard rails are 
requisite, so arranged as to bring a derailed truck 
pearly back to its proper posi-:ion, and guide it across 
the bridge without allowing it to deviate more than a 
few inches from the rails. For this purpose, outside 
guard rails and inside guard rails are in common use. 


The ordinary arrangement of outside guard rails is 
as follows: the guard timbers before described are 
placed 6 or 8 ins. from the rails, and are sometimes 
protected with an angle iron fastened to the corner, 
At the ends of the bridge, or on each track at the end 
at which trains enter upon the bridge, rails ex- 
tend from these guard timbers flaring outward and rest- 
ing on long ties. ’ 

The Board recommend the use of the inside guard 
rail, placed with a clear space of from 7 to 10 ins. be- 
tween the heads of the guard rail and the track rail, 
securely spiked to the ties, and with ends running toa 
point in the centre of the track on the side from which 
trains approach. The distance of this point from the 
end of the bridge should vary in different cases, but 
should not be less than 30 ft., and preferably 60 ft. on 
important bridges. If the approach is on acurve, the 
guard rails should be carried further jand on sharp and 
short curves it is advisable to extend them entirely 
around the curve, or to run them toa point 30 or 60 ft. 
from the bridge, and from this point to carry a single 
rail in the centre of the track around the curve. The 
point of the guard rail should be protected by an old 
frog point or by abevelled wooden block to prevent any 
hanging chain from catching on the end, The distance 
between tbe track and the guard rails should be sufti- 
cient to allow a wheel to run between them without 
crowding either rail. or from 7 to 10 ina, 

The Board consider that this form of. guard rail is 
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much more efficient than the outside guard rail in 
bringing a derailed truck back to its proper position. 
On many roads, the outside guard rails extend but a 
short distance beyond the ends of the bridge, and are 
frequently curved abruptly so as to be nearly at right 
angles with the track. Furthermore, the long ties on 
which such guard rails rest are generally insufficiently 


bedded in the ballast outside of the rails. The tendency 
of such a guard rait is to stop the wheel which strikes it 
and to twist the truck still farther, placing it at a greater 
angle with the track, and thus tending to increase rather 
than to diminish the danger of an accident. [An impor- 
tant fact too little remembered. Ep.) The Board con- 
sider such guard rails to be worse than useless, and 
recommend that they be replaced by inside guard rails 
without delay. Outside guard rails of proper length, 
slightly curved and properly laid, may accomplish their 
intended purpose, but they are wrong in principle, be- 
cause they are struck by the wheel at the wrong end of 
the axle, and if they do their work at all, they doitata 
great disadvantage. 

The objection is sometimes urged against inside 
guard rails that a mischievous person may place an 
obstruction between the guard and track rails, or that 
some obstruction may accidentally get there. The 
Board believes that this argument has no practical 
weight. and that even if a truck were derailed in tt is 
manner, it would by virtue of the guard rail pass safely 
across the bridg2, A person who desires to wreck a 
train can find abundant means of doing it more effec- 
tual than this. Further objections are sometimes 
pleaded that the use of the snow-plough is rendered 
difficult, or that a hanging chain may catch on the 
point of the guard rail. These also appear to the 
Board to have little weight. The points maybe pro- 
tected as already explained, and the use of the snow- 
plough is no more interfered with than at any turnout 
er crossing, Finally, it is sometimes urged that a 
truck, if derailed far enongh to get on the wrong side 
of the point, would be still further deviated by the 
guard rail. 


As long as a tram holds together, it is very rare for a 
truck to be off the track more than a few inches or a foot. 
If the train has parted and a truck is off by as much as 
one-half of the gauge, the wheels on one side of this 
truck would be off the ties and a smash-up could hardly 
be averted, no matter what shape of guard rail were ap- 
plied. Certainly the ordinary form of outside guard 
rail would do no good. Furthermore, the possibility of 
such an accident at a bridge may be almost completely 
removed by extending either the guard rails or a single 
guard rail on curved apprcaches, as has been sug- 
gested. 

Other devices are in use which have for their object 
not only to safely guide a derailed truck, but to replace 
it upon the rails. Some of these devices if properly ap- 
plied, appear to the Board to have great merit, and they do 
not desire to be understood as withholding their approval 
from them, 


Sr 


Needed Railroad Legislation. 





Mr. L. S. CoFFIN, Railroad Commissioner of Iowa, 
who has distinguished himself by his careful and 
practical study of the actual probabilities in respect 
to train brakes and automatic couplers, etc., by 
participating in person in all the Burlington brake 
tests and otherwise, will submit in the forthcoming 
report of the Board a very earnest plea for effective 
and peremptory legislation in respect to brakes, 
couplers, steam heating, Sunday trains, expert re- 
ports on accidents, etc., from which we make the 
following extracts. As is so often the case, his two 
associates are more weak-kneed than he, and there- 
fore remark that “while agreeing with him in the 
main, they feel that it is hardly their province to go 
as far as he goes in asking for legislation, and for 
this reason it is thought best that he alone should 
be responsible for it.” Mr. CorFIN’s statement, 
however, is an unusually temperate yet forcible pre- 
sentation of the real facts, and as his more intimate 
knowledge of the facts on which his conclusions are 
based must by this time*be well understood, it 
would seem as if his sppeal should come with all 


the force of recommendations by the full Board, - 
and lead to corresponding legislation, as we cer- » 


tainly hope it may, since he recommends nothing 
unfair or unwise. He says: 


At vo previous time in the history of our State has 
our legislature come together with such a wide and 
varied field open for statesmanlike and wise legislation 


as presents itself to the incoming 22d General As- 


sembiy. 

We need only to go back in the history of railroad 
work one year, to be most sadly convinced that there is 
much to be done to render. railroad travel safe. While 
it is a matier of grateful surrrise that of the vact mil- 
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lions that ride on the rails so few meet with serious 
injury, still in the last year, almost each month has 
witnessed railroad talamities that have shocked the 
entire nation, This only proves that the method of 
railroad construction, of railroad equipment and rail- 
way management are still very far from being perfect. 
Startling as are the facts of these railroad horrors in 
which scores of human beings have been either injured, 
killed, mangled or burned, and as it would seem, so un- 
called for, had a little more precaution and expenditure 
been used, Still there is another chapter in the rail- 
road history of this nation that cannot be read by any 
thoughtful man, and especially by a man charged with 
the resp nsibility of enacting laws for the protection of 
the life and safety of the citizen, without the question 
of his duty in relation thereto being forced upon his 
mind. Year after year the reports of this Commission 
have been burdened with the terrible facts of casualties 
occurring to train men. 

Since the organization of this Board in 1878 up to tho 
present time, it has been compelled to report an aver- 
age of over 200 a year in this State. that have either 
been killed outright or crippled (most of them for life), 
from the continued use of the old link and pin coupling 
device and the hand brake on freight ears. In these 
nine years 2,078 train men in this State have met with 
death or injury from coupling cars and falling from 
trains. Of these 212 were killed outright from coupling 
ears and from being caught in frogs when going be- 
tween the rails to couple or uncouple cars: 257 from 
falling from trains, comes from being obliged to go on 
top of cars to use the brakes. Making a total of fatali- 
ties from these two causes alone of 469, and 1609 injured 
and crippled. 

Here is another startling fact. If we go back in the 
history of railroading in this nation, and take all of the 
great and foremost railroad disasters for the last fifty 
years, that have so shocked the civilized world on their 
occurrence, and reckon up the long columns of the 
killed and injured in all those terrible accidents in all 
these long years, and then compare the number with 
that of train men who are killed and injured in these 
United States from coupling cars and by using the old 
hand brakes, we find that each year we kill and injure 
more of our young men by these two ways alone than 
were killed and injured in all those great accidents for 
60 years put together. In addition to this fearful loss 
of life and{limb, there has come a destruction of property 
in railway train wrecks directly traceable to the insuf- 
ficiency of this link and pin coupler and band brake 
that in the aggregate would be well nigh beyond esti- 
mate or belief. 

For years this Board war obliged to place defore the 
General Assembly the long array of fatalities and acci- 
dents arising from these two causes, but were unable 
to point out a practical remedy, and as it was unable to 
find one elsewhere, no action has been taken. /t is with 
great satisfaction that we can now say, ‘his time of help- 
lessness is past. . 

The application of the power brake to freight train 
service has been proved beyond all controversy to be 
not only eminently practical but an economicai feature. 
There is no longer one particle of excuse for delay in 
this humane work of such legislation as will require 
railway companies to equip their freiglit cars with 
such brakes as will not necessitate the exposure of 
train men to the dangers and perils they bave all these 
years so bravely met and so patiently endured, In the 
minds of railway managers the question of the econ- 
omy end practicability of the power brake on freight 
ears is settled. 

It now remains for legislative action to reinforce the 
demands of these managers upon the boards of direc- 
tors and stock owners, for the means to place these 
power brakes upon freight cars. 


AUTOMATIC COUPLERS. 


Along with and abreast of the brake has come the au- 
tomatic coupler for these same freight ears. 

No one, however sanguine he might have been one 
year ago, would have dared to hope there would be 
made in the coming year such progress toward the 
adoption of a “standard automatic coupler,’ for 
freight cars as has been made. To-day witnesses the 
grand fact that over two-thirds of the railroads of this 
nation stand pledged to the adoption of the “ Master 
Car-Builders self coupler of the Janney type.” 


Every objection to legislative action upon both of 
these indispensable safety appliances is now removed. 
The managers of the railroads themselves virtually 
come to the doors of our legislature, and ask for such 
Jawa as will enable them to demand of railway boards 
of directors und stoek owners,'appropriations to enable 
them to fit up their cars with these saiety appliances, 

The railroads themselves have decided throngh their 
Master Car Builders’ Association in favor of safety to 
their employés, but still the msnagers are powerless to 
put on these standard draw-bars unless the boards of 
directors vote to appropriate the money necessary. It 
is now left with the legislatures of the States td say 
whether jt shall be done or not, 
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The terrible facts of the killing and crippling of over 
230 of our citizens every year by coupling cars and using 
the hand brake, while engaged in train work is patent 
to all, What the duty of a legislature is under these 
circumstances certainly cannot be in doubt, and what 
has been said in reference to an automatic coupler 
may be as truthfully said of a power brake. 

The remarkable recent results in train brake tests 
are then narrated at some length, and an earnest 
plea put in for expert reports through permanent 
officers and for abolishment of Sunday trains, for 
which we are unable to find space. 


a 


PERSONAL. 


THe Appyston Pirpg & Street Co. has ac- 
quired the property and works of the Cincinnati & 
Newport Iron & Pipe Co,, at Newport, Ky., and will 
carry on the business under the new name. New plant 
will be put in. President, MarrHew Appy. Offices, 
Third and Walnut streets, Cincinnati, O, 


D. E. McFer, Superintendent of the Interna- 
tional Ry., was killed recently at Sherbrooke, P. Q., 
while trying to board a moving train. 


S. F. RanpALL has been appointed Superin- 
tendent of the Western division of the New York, 
Pennsylvania & Ohio R. R., with office at Galion, O, 
He succeeds G. W. BaRTLeTT, resigned. 


James H. ANDERSON has been appointed 
Railroad Commissioner of Rhode Island to succeed 
WALTER R. STINNESS. 


Ceci, FLemine, formerly Superintendent of 
the Mobile & Ohio R. R., then of the Cincinnati South- 
ern R. R- and late of the New Orleans division of the 
Texas Pacific R. R., died at Mobile, Ala., Dec. 24. 


Wa. Kernican, formerly General Superin- 
tendent of the Missouri Pacific system, has received a 
testimonial and valuable gift from the locomotive engi- 
neers of the road. The presentation was made Dec, 24 
at Little Roek, Ark., at the residence of J. H. McCarrny, 
the railroad contractor. A number of railroad officials 
were present. 


J. WiLson, manager of the water-works at 
Kingston, Ont., Canada, will be superseded by the City 
Engineer, who will assume control of the works in 
addition to his other duties. Mr. Wruson has held his 
poaition for 35 years. 


Sir Ropert Rawtrnson, Chief Engineer and 
Inspector of the London Government Board, is re- 
ported as about to resign under rather disagreeable 
circumstances, The cause is stated to be a recommen- 
dation by a commission appointed to examine into the 
workings of the department, that there be an increase 
in the salaries of inspectors of the local board, but 
that owing to the age of Sir RoBert RAawLInson (76 
years) and his probable early retirement, that the 
change be postponed until he is gone. Sir Robert 
RawLtnson ascribes this to the enmity of Sir JoHNn 
LAMBERT, the Under Secretary, and resigns so as not 
to stand in the way of his brother inspectors. 


Hartrorp & Nier, Civil Engineers, will about 
Jan. 1, 1888, remove their office from Memphis, Tenn.., 
to Chattanooga, Tenn. Their increasing patronage in 
the Southern States makes this move necessary. 


I 


SOCIETY PROCEEDINGS. 

Engineers’ Club of St.Louis.—23rd Meeting: Dec. 21, 
1887. The club met at Washington University at 8.15 P.M. 
President Porres in the chair, @hirty members and two 
visitors present. The executive committee announced 
the result of the ballot for officers as follows: Presi- 
dent, M. L. Houtman; vice-president, J. A. OcKERSON ; 
librarian, J, B. Jomnson; secretary, Wm. H. Bryan; 
treasurer, Cuas. W. Mevcrex; directors, WM.B.PoTTER 
and F. E. Nips. 

On taking his seat, Mr. HoLMaAN thanked the club for 
the honor conferred upon him, and promised to per- 
form his duties to the best of his ability. He then 
ealled upon the retiring president for some remarks 
appropriate to the occasion. Prof. PotreR addressed 
the club on the present status of the profession and of 
the Engineers’ Club of St. Louis in particular. His re- 
marks were largely historical and he suggested the ap- 
propriateness of celebrating the twentieth anniversary 
of the clubs formation, on November 4, 1888, by a social 
reunion of some kind. A printed catalogue of the 
élub’s literature was suggested. The benefits resulting 
from the Association of Engineering Societies and the 
Journal, with its index department, were referred to. 
While acloser union of engineering societies might 
not yet appear desirable, he pointed out a number of 
ways in which co-operation might result in benefit to 
all. The question was commended to the thoughtful 
consideration of the club. 

The following amendment was adopted unanimously: 
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Resolved: That Section 2 of the by-laws be amended, 
by inserting after the words, “and for non-resident 
members $4.” the following: Members elected after the 
Jast mesting in June shall have the option of paying $4 
for the current year and receive the Journal, or 18 with- 
out the Journal,” 


On motion the executive commitiee was instructed 
to remit such part of the dues already charged to mem- 
bers elected since June last, as will give them the ben- 
efit of the amendment just adopted. 

The secretary then read a papeg by Isaac A. SMITH 
on “Rapid Railway Embankment Construction,” being 
an account of the construction of an embankment in 
North St. Louis containing 97,500 cubic yards, within a 
period of sixteen days. The material was river silt and 
the cost 18.58 cents per cubic yard—but little more than 
half of the lowest bid received from contractors, none 
of whom would give a time guarantee, Messrs.BryAn 
and WHELER took part in the discussion, in which it 
Was shown that the shrinkage six months after was 11 
per cent. 

Papers by Cas. H. Lepuie and Prof. Csas.C.BRown 
were announced for the next meeting, January 4, 1888. 
Prof. ENGLER called attention to an ingenious model 
of an hyperboloid of revolution. Adjourned. 

Wm. H. Bryan‘ Sec’y. 


Iowa Assoc. of Surveyors and Civil Engineers. -- 
The fourth annual meeting was held Decemberfi4, ut the 
office of the Polk county surveyor, Des Moines. SETH 
Dean, Chairman. After the reading of the minutes, 
the Secretary read his annual report, showing an in- 
crease of membership over last year. Several letters 
and communications to the Society were read, and the 
President then delivered the annual address. The 
President congratulated the Society upon a successful 
vear, and called attention to the large number of simi- 
lar societies that are at present in existence in the 
United States and Canada. 27 in all, some dating back to 
1848, and some claiming a present membership of 1,100, 
He spoke at length of the advisability of incorpora- 
ting the Society. Thereby the Society would not only 
secure a better hold upon public confidence, but it 
could in time commence the uccumulation of papers 
and books to form a library for the Society; the Society 
eould then also issue certificates of membership that 
would carry with them a degree of confidence in the 
proficiency of the holder. The President also spoke 
of the advisability of having the proceedings published. 

The report of the Committee on Legislation was pre- 
sented by F. L. Eastey. The report calls attention to 
the fact that a surveyor is compelled to take an oath of 
office and give bonds for the faithful performance of 
his duty with assistants who are entirely ignorant of 
the subject of surveys, who have probably never seen a 
chain before, and who are often parties as interested 
and prejudiced as the owners whose disputes the sur- 
veyor is called to settle, The r?medy is’only to be 
found in repealing the section allowing interested par- 
ties to furnish assistants, and in giving the surveyors 
the privilege of selecting their own help, or the power 
and means of retaining at least one competent assis- 
tant, whose knowledge and disinterestedness would 
give some guarantee of accuracy in thework done, At- 
tention is also called to the law regulating the con- 
struction of highways in accordance with the wishes of 
a number of citizens without consulting a surveyor. 
This practice often results in badly lacated roads and 
unnecessary expenditure of money. It ought to be 
made the duty of the county surveyor to run, level and 
establish a grade line, set slope stakes, and give direc- 
tions in writing for the working of the same, and that. 
the surveyor may have full control and supervision as 
to location of highways, the records and all duties in 
regard to highways ought to be placed in the hands of 
the surveyor instead of as now in the hands of the au- 
ditor, and the surveyor allowed an assistant or deputy 
forthe duties thereby imposed upon him. The county 
ought also to be consulted and have power io the loca- 
tion and construction of all county bridges. 

W.H. HousreaD,surveyor of Tama county,read an in- 
teresting paper on the subject of perpetuating the cor- 
ners in the government surveys. He favored tile or 
burnt clay mae in sections, a foot in length suitably 
marked, and one or more sections placed in the earth 
at the proper place. He also favored the work being 
done in a systematic manné¥, and a revord made of the 
same by the county. 

A paper by J. G. Rarcurrrs, Civil and Mining En- 
gineer, of Waukon, was read describing the newly de- 
veloped iron mines about two miles north of that place, 
located in a literal iron mountain, so to speak, the 
summit being 700 ft. above the Mississippi river, 14 
miles distant. The summit of this hill seems to be a 
bed of brown hematite ore 160 ft. thick, and covering an 
area of some 300 acres. Asseys show from 52 to 60 per 
cent. of fine grained iron. 

There was an interesting display of instruments by 
various makers, suited to the different kinds of work 
in which the owners were engaged, ranging from the 
completely finished enginéer’s transit with all the ex- 
tras, to the common surveyor’s instrument. It was 
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noticeable that a large majority of the members were 
using the modern steel tape instead of the chain. 

The question box contained some very interesting 
and a few rather complex problems. One being in ref- 
erence to the restoration of a part of a range line on 
which no corners could be found for eleven miles. This 
problem caused some lively discussion, as did several 
other papers. 

After electing the following named persons officers 
for the ensuing year, the Association adjourned. Pres- 
ident, Jas. McCiure, Lohrville; 1st Vice-President, E. 
SHELDoN, Mt. Ayr; 2d Vice-President, W. H. HotsTeap. 
Toledo; Secretary .and Treasurer, SetTH Dean, Glen- 
wood. 


; New England Water- Works Association.—An ad- 
journed meeting will be held at Young’s Hotel, Boston, 
Mass., on Wednesday, Jan. 11, 1888. The rooms will be 
open for members at114.M. The association will not 
be called together until after lunch, which will be served 
promptly at 1 P. M. Lunch tickets, $1.50. President. 
EpwIn DaruirG, Pawtucket, R.I.; Secretary, R.C. P, 
CoGGEsHALL, New Bedford, Mass. 


Engineers’ Club of Kansas City.—The first Annual 
Meeting was held at the club room,Deardorff Building, 
Dec. 19, at 8P.mM. There were present WM. B. KNIGHT, 
W. H. Brerruaupt, T. F. Wynne, J. A. L. WADDELL, F. 
W. Turtie, C. E. Taytor, Geo. C. Sta#auey, W. Krer- 
STED, C. G. WapE, K. ALLEN, and 5 visitors. Reports of 
the Executive Committee, Secretary, Treasurer, Li- 
brarian were read and approved. On motion of J. A. 
L. WADDELL it was voted that for the ensuing year the 
offices of Secretary, Treasurer and Librarian be united 
Nominations for officers of the club were made by 
ballot. J. A. L. WappELL read selections from bis 
“Specifications for Highway Bridges of Iron and Steel,” 
and requested that the club endorse the objects of the 
paper. On motion of W. Kierstep it was voted that 
the President appoint a committee of three to consider 
the advisability of such action: Messrs. CHANUTE, 
BREITHAUPT and MASON were appointed. The next 
regular meeting will be held Jan. 9, 1888, KENNETH 
ALLEN, Secretary, 

————————re 


The Effect of Temperature upon Structural! 
Iron and Steel. 


(Concluded from page 435.) 


DISCUSSION. 


Mr. Reese: I will tell you something that will be 
interesting. Some years ago, in a discussion in Phila- 
delpbia, at the University of Pennsylvania, the question 
came up as to the shape of molecules and as to whether 
anything we could do would tend to develop the fact, in 
anv way. that the molecule was the same shape as the 
earth with the short and long axes, and if so whether in 
the working of iron or steel what is called the abnormu! 
condition of strain would not be due to the unnatural! 
position of the molecules. 

I undertook to build an apparatus to determine this. 
foolishly enough, to determine the shape of molecules. 
I was laughed at more than you laugh now. Well, I 
built a machine, weighing about 40 tons, although I 
was aware that the molecules are so small that there 
are nineteen million million in aa cubic centimeter of 
gas in normal condition. 

I went on tho hypothesis that if the molecules had a 
defined axis, a longer and a shorter, that in drawing 
the bar out to the line of the long axis, the molecules, 
no matter how small they were, would have to go in the 
same direction. Now, I thought if that was so, in 
rolling transversely through the rolls the long exis 
would be pulled parallel to the long line of the bar, and 
that in rolling the bar around I would twist it around 
so quickly in that way that it would be before they knew 
what I was about, and the bar would be larger in dia- 
meter. 

That was my plan and I pursued it. Well, the bar 
went in with the scale on measuring 1.12 in. in diameter 
and it came out in seven seconds measuring 1.16 in. in 
diameter, at the same temperature it went in. These 
are facts and they can be repeated. We had the most 
delicate instruments we could get to measure it, and it 
actually passed the seale as .04 in. in diameter larger 
than when it went in. 

Mr. Ferris: I would like to say that sometime 
during the winter of 1882, I had the pleasure of making 
an experiment for the Lake Erie Lron Co., of Cleveland. 
This experiment was made when the temperature was 
somewhat below zero. and was made on rolled axles 
supposed to be of the best iron in the country. 
They had a pile of some 250 of these axles subject to 
lake breezes, and every one that has been to Cleveland 
in the winter time, when the lake is frozen, knows the 
effect of this breeze. The temperatare at that time was 
considerably below zero. 5 being in Cleveland at this 
time representing a ceftain railroad company, it was 
for their interests to make some tests on these axles. I 
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went to them and they told me to help myself to any- 
thing in the pile I wanted. I went over the pile and 
marked such as I wanted to experiment on, and sub- 
jected five of these axles to drop tests. The weight of 
the drop was 1,640 Ibs. The distance between sup- 
ports was 82 ins. I raised the drop on the first three 
axles and subjected them to falls of 10 ft., three times in 
succession, reversing the axles. The next fall was of 
15 ft.and then 26 ft. The 20 ft. blow broke the first three 
axles, but in only one axle of these five could I find 
avythingto convince me that there was any effect from 
the temperature, and yet it was so cold that the iron 
was absolutely frozen, as cold as it would probably get 
at any temperature where these axles would be em- 
ployed. There was only one that showed a sign of 
granulation. Isay granulation because I do not take 
any stock in crystalline structure. I do not believe 
there is any such thing ascrystallization, and we do not 
see it in wrought-iron to any extent. 

In the course of my experience of five years in Pitts- 
burg, constantly directing experiments by the tnou- 
sand, under every condition of nicking. bending, ten- 
sion and compression tests, I have noted constantly as 
the season develops and business increases, as pig 
becomes scarce, and as muck iron becomes scarce, a 
depression inthe quality of iron. I do not attribute 
this to temperature, but I do attribute it to this fact, 
that whenever you push a man in the manufacturing 
business, or in almost any business in the world, bis 
product is dewanded and people will take it in any 
ease, 80 long as it is not absolutely dangerous, 

The fact of the matter is simply this: When blast 
furnaces are over exerted the result is deterioration in 
the quality of pig iron. There is an enormous demand 
for muck iron. The demand is so great that the 
amount of puddled iron is constantly decreasing in 
value, simply because the proper amount of work is not 
given to this muck bar. I have seen conditions of 
things like this. Pigiron from the same blast furnace 
has been puddled. by the same man in which the iron 
would come out rotten, while other would be perfectly 
good. It is not temperature. It is simply bad work, 
by the puddlers in the first place, because he has bad 
pig to work with; next it goes through the squeezer, 
runs through the muck rolls, taken out on the other 
side, thrown into a puddle of water to cool it off quickly 
so they can get a re-heat and get it to the finishing 
rolls. There is no reason for this state of affairs. It 
should not exist, In my experience, as they are rolling 
iron in the mill, be it flat, round, square or what-not, I 
could pick out the man who heated it. I could not do 
it in all cases, of course, but that condition of affairs is 
well known by all mill men. Atthe different mills you 
will find one man who is a good heater, another who is 
u poor one, another one who must have his ten beers 
between heats and runs back and forth between his 
furnace and the saloon; the result of al) this is deterio- 
ration in quality. And further, that of 25 bars of iron 
rolled by the same man, the iron puddled in different 
furnaces and coming out of the same heating furnace, 
say in single rolled bars, you find an absolute difference 
in quality in every piece of iron. 

Now these are favts that certainly cannot be found in 
steel. But what I desire to say more particularly is 
this: On our bridges we are subjecting material to 
high strains, to rapid loading and unloading, and you 
claim that they are perfectly safe because they are 
figured with a factor of safety of five. I desire to say 
that there is no structure in this country in the shape 
of an iron bridge that is prc portioned to 10,000 lbs. per 
sq. in. that has a factor of safety of five. 

I have through my experiments in the past six to eight 
years in this Jine been led to the conclusion that we are 
rapidly coming to stecl. The reason for this is that the 
makers of steel are doing their work infinitely better 
than the makers of iron. Iron makers are allowing 
quality to decrease on account of the smaller demand, 
while the steel men are making an ordinary product 
every day. It will average better in all {ts tests, and is 
better in ail respects than iron. The result of this has 
been, even in my own experience, that I have specified 
in several cases steel for bridges and we got a material, 
say 62,000 to 70,000 Ibs. that could be treated and handled 
as easily as iron with better results. 

We are all interested in this subject, and I hope many 
of the next meetings will be devoted to it. 


Mr. Monroe: In regard to temperature, I think it 
has a great deal to do with iron. In working it in 
boilers my experience in years gone by was that we at 
all times in winter had to heat up our fines, for if we 
did not the result would be cracks. After ve got in the 
shop and had the same temperature, we had no cracke. 
The iron was good in every respect—chareoal iron. 
Now we do uot see as much iron as formerly. Some 
time ago a steel head was brought around to be flanged. 
It was about % in. in thickness. to be flanged to 40 ins. 
diameter. It flanged beautifully, just as nice a head as 
I ever saw; we stood it to one side. It was probably 
two or three o’clock when it was flanged. The next 
morning before dinner time it went off like a cannon, 
splitting across the flange down almost to the lower 
edge of the lower flange. Nothing was-touching it a: 
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the time and we thought it verystrange. On analyzing 
it it was found to contain .56 p.c. of carbon. It was very 
granulated, I just mention this showing it may work 
very well under heat and yet because it was cooled off 
there was a very great strain there. We now anneal all 
our. heads and have no trouble in their breaking. 


Water Supply and its Development for Small 
Cities in the West.’ 





Continued from page 451. 

Much also depends on the extent of the water 
bearing material; whether it is an extensive reser- 
voir, holding water collected from many square 
miles of water shed, or is simply a pocket supplied 
in the immediate locality, and will become ex- 
hausted by a short season of pumping, or during a 
drought. : 

It is evident from the character of such rivers as 
the Platte, Republican, Kansas and Arkansas that 
the porous soils under and on either side of them 
must be in a continual state of saturation, and con- 
stantly transmitting the waters collected from rains 
in inland districts; otherwise the water in the river 
basins would entirely disappear by downward filtra- 
tion. The fluctuations ot the rivers depend largely 
upon the degree of this saturation, and upon the ex- 
tent of these storage reservoirs. 

Generally in these broad valleys almost inex- 
haustible supplies of water can be obtained; its 
degree of purity depending on the amount of vege- 
table,animal and mineral matter that is encountered 
in the soils. The same is true of the tributary 
streams and valleys, except that their supplies come 
from more limited water sheds, percolate nearer the 
ground surface, and aré, consequently more affected 
by drought. 

Inland towns can often be supplied from the same 
subterranean reservoirs as the river towns, but in 
this case the depth of penetration is usually greater, 
with a proportionate increase in attendant risk and 
expense. 

It may seem that these few statements of the 
general distribution of a ground water supply are 
opposed to the necessities of the tests heretofore re- 
ferred to, but this is only apparent, for, while a 
knowledge of the geology of the country, of the 
meaning of surface appearances and of the existence 
generally of large subterranean reservoirs, is essen- 
tial, and suffices for predictions, it is not positive in- 
formation. There is always a lack of homogeneity 
in the deep sub-soils, faults in the geological struc- 
ture, natural upheavals and other disturbances, 
which, like boulders in a surface stream, so prevent 
an uninterrupted flow that tests in any locality are es- 
sential to establish conclusions. When so much de- 
pends on investigation and actual test before the 
location of a water supply and the means of develop- 
ing it can be settled, it is difficult to tell why it is 
that communities will often be satisfied with a sort 
of ‘‘witch hazel” location,-and accept almost any 
device for securing the water, witheut a proper con- 
sideration of its adoption, or existing conditions, 
and it is to be regretted that such cases are not few, 
and always involve a fruitless expenditure of public 
funds. 

The common practice of locating a water supply 
on the public square, or on some vacant lot within 
the limits of the town, is a most precarious proceed- 
ing. Usually it is for no other reason than to 
reduce the first cost of the works, or, because the 
man who makes the investigation does not reeeive 
or ask remuneration enough to pay him for the 
trouble of investigating a water supply outside the 


town limits. While considerations of economy are_ 


good, and are particularly necessary with small 
communities, they lose all force and argument, and 
become reprehensible, when opposed to the health 
and well being of the public, as are any considera- 
tions of a water supply from such a source. This 
water must surely be drawn frum under the town, 
and most certainly will be polluted by the drainage 
from privy vaults and cesspools. This danger has 
undoubtedly received little thought from the anu- 
thorities accepting the selection of such location, 
and no doubt many will scout at the idea, but from 
the very fact that it isa danger, a positive danger, 
unseen and unfelt, until it appears as an epidemic 
among the town’s people, renders the duty to avoid 
it an imperative one. 


* By Wynxoop Kiersten; read before the Engineers’ 
Club of Kansas City, November 7. 











479 


As a matter of fact, a public water supply is usu- 
ally from the deeper water bearing materials, from 
the second or third water as it is often called, and 
these saturated. Materials are often separated by 
layers of clay, or a mixture of clay and sand, but 
scarcely ever to such an extent as to insure absolute 
safety from pollution. A circulation of water which 
may have been improbable or impossible before the 
construction of a system of wells, is, by their exist- 
tence in many instances, made not only possible, 
but probable; for the reason, that in piercing the 
various materials, a channel way is opened, and a 
guide furnished for the passage of the upper water 
to the inlet of the wells. 

A continuous draft drains the surrounding ground 
for many hundred feet, producing conditions favor- 
able to a downward percolation of water, so that 
any drainage from underground receptacles of filth, 
by the slow process of filtration, is liable to reach 
the affected district and ultimately to find access to 
the very homes of the community, 

As a rule the least objectionable and most feasible 
location for such a water supply, is in the main 
drainage valley, or in those tributary to them above 
the town site; for these the danger from under 
ground pollution is diminished, and the expense of 
intercepting the water the least. Objections are 
often raised to such a location near a stream, be- 
cause the water in the river, by an occasional foul 
ness, may be liable to taint any supply in its vicinity. 
Such objections seem very plausible at first, but it 
has been demonstrated in various parts of this and 
other countries, that filter galleries, even located 
close to a river and below the low water line, receive 
the greater part of their water from the land side. 

Because a filter gallery or system of wells will 
fluctuate with a rise in an adjoining body of water, 
does not prove an inland flow, but, as nearer the fact 
of the case, that this rise dams the approaching 
water in the soil, causing it to rise therein to ac 
commodate itself to the new conditions. As an ex 
ample the water in wells sunk in the sand 
closely bordering on the ocean, has been found to 
fluctuate with the tide, while maintaining its fresh 
ness; also in a very cold climate the range of the 
temperature in the water collected in an uncovered 
gallery, was noticed to be very small, compared with 
that in a river bordering the gallery. No doubt 
there is always some inland filtration at times of a 
sudden rise in astream, the extent depending on the 
condition of the soil at the time ; but the danger of 
fouling a well located water supply in the neighbor 
hood is very slight. 

As has been said the only way of finally determin 
ing a water supply, after the site has been selected, is 
by actual tests, and such tests must be manipulated 
in a very careful manner, or the results obtained 
will be over-estimated. 

A good way to make these is as follows: Sink an 
open well, 3 to 5 ins. in diameter into the water 
bearing material, remoye the earth within the tube 
by means of a jet of water forced through a small 
pipe,1 in. to % in, diameter, by a steam pump and dis 
charging through a contracted nozzle. By this 
means the character of the soils passed through can 
be observed. At various distances from this well, 
and in at least two directions, drive smal! pipes, say 
14¢ to2 ins. in diameter, in line, and tothe same 
depth as the first well, removing the core of earth so 
as to permit the free access of the water at the 
bottom. A small pipe for a pump connection can be 
inserted inside the large well and a process of pump 
ing commenced. For this process a steam pump is 
preferable, or one that will permit of a continuous 
pumping for any desired time, practically fulfilling 
the requirements of actual source. 

The fluctuation of water in all the wells, should be 
carefully noted at stated intervals and at various 
speeds of operation, the amount of water furnished 
can be measured by any convenient and reliable 
means, Whenever pumping ceases, the time re- 
quired for the water to assume its original elevation 
in the wells, and the rate of change in this transi- 
tion, is to be carefully observed. 

It will be noticed that it takes the water in the 
ground considerable time to accommodate itself to 
any change of conditions, so that for certain results, 
long periods of pumping are necessary, and for this 
reason the work should not be hurried. 

Frequently there will be <enccuntered several water 
bearing stratas separated by layers of -clay or 
other finely divided substance, the upper ones are 





usually supplied from local water sheds, and the 
soonest affected by draft and drought, while the 
deeper ones may collect water from a very large 
area, and give a large and unintermittent yield. It 
is best to penetrate these deep and more extensive 
reservoirs to insure as great success as possible. 

That such tests are the notable exception through 
out this country, is true, and with the present haste 
to develop a scheme as soon as decided upon, the 
disinclination to spend money on preliminary inves- 
tigation, is very strong. 

When properly made, they require a little expen- 
diture of money, and the methods suggested are not 
those to be put into practice by the novice or or- 
dinary well digger. The best plan cannot be made 
by anyone, but the man under whose supervision 
the work is to be done, should be a specialist, whose 
study and experience makes him familiar with all 
questions of water supply, the laws of flow, the usual 
conditions of ground water storage, and one who is 
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sketch is submitted, showing the general plan of the 
larger trestle on the line of the Cleveland, Lorain & 
Wheeling Railway near Flashing, O. 

They are of a type known as the Cluster Bent, and 
with the exception of a similar trestle near Toledo, 
crossing over the Air Line Division of the L.S. & 
M.S. Ry., and used by the Michigan Central Rail- 
way asa freight track, are the only trestles of just 
vhis plan in Ohio. 

They are located on what is called the Flushing 
grade of this railway, are five in number, and vary 
from 45 to 65 ft. in height, and the longest, 640 ft. in 
length. They were erected in the winter of 1879-80, 
in charge of the writer as resident engineer. The 
plans for this special work were prepared by W. W. 
CArD, Chief Engineer, HUBBARD & Eppy, contrac- 
tors for framing erection. They were built of 
northern pine entire, excepting cross ties and 
bottom sills, which are of white oak. 

Upon a recent examination, after eight years ser- 
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22 ins, long, driven through a boring % in. in dia 
meter, 

The ties connecting the posts of the first section at 
the foot were also drift bolted to the oak sills. 

The plumb posts were composed each of four 
8 in. x8 in. pieces of 10 and 20 ft. lengths, excepting 
in the lower section, which contains the odd lengths 
each section above being exactly 10 ft. in height. 

In position, they break joints at the point where 
the horizontal 4 ins. x 10 ins. ties are bolted through ; 
the joints being broken alternately as at sections 
C, D and E, of the sketch. 

The batter posts consist each of two 8ins x8 ins 
pieces, placed with broken joints and bolted to- 
gether, same as the plumb posts. Batter 3 ins. per ft. 

In framing, special care was taken to cut the posts 
to exact lengths as required, and that the ends 
should be exactly square to the line of the posts, 
Three-quarter-inch bolts with cast washers were 
used throughout the work. 
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Cluster Bent Trestles. 
vice, they were found in good condition, with no ap- A packed stringer, consisting of three 6 ins. x 16 ins. 


trained to minute observation and analytical 
pieces 16 ft. in length was used. The packing in the 
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methods of reasoning. 

When a general public sentiment favors a water 
supply, the time for action is at hand; not, how- 
ever, in a way to make a public issue of the question 
for the time for such decisive action is not pro- 


pitious. 
TO BE CONTINUED. 
SE 


Cluster Bent Trestles. 
BY J. A. HANLON, MASSILION, 0. 


With a view to making a small contribution to 
the very meager supply of published matter con- 
cerning wooden railway trestles, the accompanying 


preciable decay, save in the oak members, which 
goes to show that these trestles will render good 
service much beyond the ordinary life of such large 
structures, and that pine is preferable to oak in 
their construction. 

This design is more particularly adapted to 
trestles of considerable height, where timbers for 
continuous posts are difficult to procure or more 
costly than those of ordinary height. 

These trestles clr Wit vite t pile foundations; two 
white oak piles being driven under each plumb and 
batter post, cut off about 20 ins. above the ground, 
and two 12 in. x 12 in. oak sills drift bolted thereto. 

Drift bolting was done by a % in. square bolt, 


stringer, 244 ins. x 18 ins. x5 ft. passing over the caps 
of the bents and cut out 2 ins. over the cap, is put in 
place,projecting 2ins. below the upper side of the cap, 
thus securing the bents and stringers against any 
independent movement longitudinally. A packing 
piece 214 ins. x 16 ins. x 2 ft. was placed in the 
center of the span of each stringer; bowever, a 
better practice is to use cast-iron spools or washers., 
All packing whether of wood or iron, bolted through 
as shown on sketch. 

An increase in the size of the stringers as given 
above, is advised for new structures in view of the 
gradual increase of engine weights which is tak- 
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ing place on nearly all railways. A stringer con- 
sisting of three 8 ins. x16 ins.x16 ft. pieces ‘less 
than 15. ft. clear span) would meet the requirements 
of a consolidation engine load, including weight of 
stringer and track allowance for impact, and not 
exceeding 1,200 lbs. per sq. in. fiber strain. 

Outside stringers were used, each 6 ins. x 16 ins., 
which with a floor of 7 ins. x9 ins. oak cross-ties, 
16 ft. long, spaced 9 ins. apart and substantial guard 
rails, were considered of ample strength in any ordi- 
nary case of derailment. 

Strips, 4 ins. x6ins. were fastened near the outer 
ends of the cross-ties, mainly to- keep the cross-ties 
in place as to spacing and surface. 

The spur brace supporting each end of the cap 
from the foot of the diagonal braces, consists of two 
6 ins. x8 ins. pieces framed into the cap in the same 
manner as the posts. 

The mode of erection adopted was possibly not the 
most expeditious, but it is believed that the combi- 
nation of timbers forming each bent can be put to- 
gether in a more workmanlike manner by this 
method than by the usual one of petting the parts 
of the bent together on the ground and raising by a 
windlass or other power. 

The erection was conducted substantially as fol, 
lows: After the end bent was placed in position and 
firmly secured to its place, a “boom” was placed 
over the top reaching forward to the location of the 
next bent, then with a block and fall attached to 
the outer end of the boom, the timbers were hoisted 
and secured in their proper positions, connecting all 
the longitudinal and diagonal ties and bolting them 
in place, working, of course, from the ground up, 
section upon section, until the top was reached, 
when the hoisting apparatus was moved forward 
and the operation repeated with the next bent. The 
work was carried on from each end of the trestle 
and completed at the middle. 

While such trestles may be raised by the usual 
method with good results, yet there is a certain de- 
gree of risk in raising very high bents, which in the 
“Cluster bent’’ are weak in the direction of the line of 
the trestle until connected to each other by the long- 
itudinal ties, and it therefore necessitates consider- 
able care in handling, and must have at least two or 
more lines attached to the bent at intervals from 
the top and adjusted over the windlass or hoisting 
drum in such manner as to preserve its shape until 
it reaches a perpendicular position, and is connected 

to the bent last raised by the longitudinal ties. 


The largest ‘“‘Cluster bent” trestle, 80 ft. in height, 
within the writer’s knowledge, was erected in the 
last described manner with good results,* and withal 
the matter of erection is a matter of judgment mod- 
ified by attending conditions as to whether the 
trestle is being erected over land or water, weather, 
and appliances for raising. In addition to the parts 
shown on the sketch, 3-in. plank were laid length- 
wise of the trestle on every second section, and pass- 
ing between the plumb posts, for the use of watch- 
men in case of fire, or for workmen in repairing or 
inspecting. 

The advantageous features of this type of trestle 
are, mainly: The employment of smaller timbers 
and a greater number of pieces, thereby, as a rule, 
getting better seasoned material and of better sizes 
for inspection ; the renewal of any of its parts with- 
out interfering with the running of trains; the ab- 
sence of mortises; the framing consisting princi- 
pally of cutting the different members to exact 
lengths by patterns, thus reducing the cost of fram- 
ing. No more material is required than of any ether 
plan of equal height and capacity. This form is 
capable of being carried to any of the heights as 
ordinarily required in this country, the only alter- 
ation from the designs here given being when owing 
to the height,the weight of the structure,in addition 
to the moving load, would require posts of larger 
cross section in the lower sections. 

Locations where this design of trestle is best 
adapted are generally such as are unlikely to be 
filled with an earth embankment, for one or more 
reasons, but the question with the manager of the 
railway is, whether to build and maintain a wooden 
structure, with its subsequent renewals and cost of 
repairs, or to build an iron one at a much greater 
cost. 





*Over the Des Moines River on St. Louis, Des Moines 
& Northern Ry. F. C Kin-cy Ch'ef Ene’ reer. 
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The financial condition of the railway of course 
solves the problem. With any prudent management, 
and when ample means are available, there is but 
one sensible course to pursue, to wit, build an iron 
structure, but if such is not the condition of the 
finances. then a wooden structure of the best design, 
material and workmanship should be built, for 
there should be no such thing as a cheap railway 
trestle. 

In canvassing the subject of choice between 
wooden and iron structures, cost, repairs, and ulti- 
mate life considered, there are often erroneous and 
extravagant estimates made as to the cost, mainte- 
nance and life of wooden trestles; based in some 
cases, no doubt, on the former experience of the 
manager or engineer with railways where trestles 
were built for temporary use (“ to be filled or rebuilt 
in a year or two’’) but have been in use from seven 
to ten years; or from bad designing, or from neglect, 
or from many other causes; all tending to show 
that the cost so ascertained as against the main- 
tenance and life of wooden trestles is to say the 
least, misleading. 

A wooden trestle, as well as any other wooden 
structure on a line of railway, may be built with 
less material than it should have, or in an unwork- 
manlike manner, or be denied inspection and re- 
pairs at the proper time, and it will render service 
accordingly ; but if built of good material, of good 
design, and properly cared for, and barring acci- 
dents from fire and flood, will be serviceable for a 
loug term of years. 

It has been the result of the writer’s observation, 
that of all the structures and appliances of every 
kind on the railways of Ohio there are none with so 
little uniformity, or anything approaching a stand- 
ard, as among the 2,911 trestles aggregating 343,008 
ft. in length, in use as reported to the Commis- 
sioner of Railroads for the year 1886. 

Every engineer will endorse your editorial com- 
ment in the issue of ENGINGERING NEws, Sept. 10, 
following the correspondence from Florida,as to the 
demand for a work on the subject of ‘‘ Trestles ”’ 
which will tend toward better structures, and some- 
thing standard. 

So long as we continue to build railroads, wooden 
trestles will be built, and whatever is worth doing 
at allis worth doing well. 

a  — 


The Thomson Water Meter. 





The water meter herewith illustrated and de- 
scribed is a new solution of the “meter problem” 
developed upon the following dominant requisites: 
That a proper water meter must be practically fric- 
tionliess under all conditions of operations; produce 
no sensible diminution in the flow; nor pulsations 
in the mains; be simple in construction and not 
liable to derangement; be light and compact and 
easy of attachment ; be practically exact in its reg- 
istration of all rates of flow and under all conditions 
of pressure, etc., be durable and lastly of low cost. 
The inventor believes that all of these con-litions 
have been successfully filled in this device. 

In this meter the displacing or measuring action 
is an oscillating disc. in which the direction of vi- 
bration is constantly changing, but in a constant 
circular direction of change. The disc is confined 
in a chamber, formed by a section of a sphere and 
two cone frustra, being secured and guided by a ball 
and socket ; but the disc itself is prevented from ro- 
tation by a metal diaphragm fixed within the 
chamber and lying in a slot in the disc, (See Fig. 6). 
This disc acts both as a piston and a valve with an 
absolutely positive displacement of the greatest 
volume for the minimum of motion. ‘ 

In the illustrations Figs. 1 and 2 show an elevation 
and top plan of the meter complete, and Figs. 3 and 
4 sectional views of the same. Fig. 5 is also a verti- 
cal section, but exposes both the inlet and outlet 
spuds aud disc chamber complete with the dise in 
elevation. Fig. 6 is a horizontal section through 
the spuds and disc-chamber with the upper face of 
the disc and ball shown in perspective. 

The operating mechanism is claimed to be in 
nearly theoretically perfect balance, both as to static 
pressure and to the dynamic effect of currents. This 
is due to the fact that, as shown on inspection, the 
dise-chamber is suspended wholly within the outer 
pressure caps, the inlet current being caused to flow 
just to the compartment formed by the caps, then 
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to the inlet or + port which latter has an area nearly 
six times that of the inlet spud. The disc-chamber 
being in a neufral compartment, is in perfect equi 
librium as to static pressure, and as this condition is 
constant regardless of head, it can never be sub- 
jected to strain. As to abrasive action, the surface 
presented to the inflowing current is slight and ow 
ing to the great area of the port the velocity of flow 
is slow. 

The action of the disc is practically frictionless 
(See Fig. 6) for the reason that the current after 
passing the + port simply suffers a circular deflec- 
tion cc rresponding to the trend of the oscillation of 
the disc, and is expelled from the chamber through 
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Pig. 1. 


an outlet equal in area to the inlet port, and thence 
to the pipe. There is no tendency to throttle or con- 
fine the water within the disc-chamber and conse- 
quently the difference of pressure between the plus 
and negative sides of the disc is inappreciable. This 
leaves the single element of mechanical friction 
which is practically eliminated by the use of the con 
ical roller in conveying motion to the train of gear 





Fig. 2. 
wheels (See Fig. 5). Asan evidence of the easy mo- 
tion of this meter it can be stated that the %-in. 
water meter has been operated with illuminating 
gas at the ordinary gas pressure. The loss of head 
in passing through the meter is practically nil, as 
the velocity of flow at any point in the meter is 
much less than that in the pipe. Against this, how- 
ever, is the loss due to the deflection of the current 





. Pig. 3. ; 

into and through the disc and displacing chamber 
and the friction of the disc, gear-train, stuffing-box 
and register. But admitting all this it is claimned 
that the gain and loss are at least equal and that the 
use of this meter adds no additional! obstruction to 
the flow. 

The mechanical advantages are as follows :— 
That the internal gears are mounted within sepa- 
rate plates, and all are connected as a complete part 
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to the upper section of the disc-chamber. The gear 

1, Fig. 3, is secured to the stuffing-box spindle and 
engages pinion B of the train. To secure proper re- 
engagement, after the upper cap has been removed 
for any purpose, a steady-pin is inserted as shown in 
Fig. 1. The register is entirely enclosed within the 
register box by a separate plate which may be in- 
stantly removed for setting the hands, etc. The 


Fig. 4. 
hands of the register move in one common direc- 
tion, like the hands of a watch, reducing the lia- 
bility to error in reading. And finally the meter 
can be set in aay position, upright or sideways, as 
most convenient for reading. 


i 
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Fig. 5. 

The dise, ball and conical roller are made of vul- 
canite ; all else, even to flange-boits and nuts, are of 
yun-metal, entirely non-corrosive. The gaskets 
used are thin lead, cut from solid cylinders ; they 
are prevented from blowing out by a thin ledge, and 
while making a perfect water-tight joint they may 
be removed and replaced without loss. These 
meters range in size from *% inch to 4inch, with 
larger odd sizes if required. Their size can ‘be 


judged from the fact that the illustrations shown 
are just one-third of the natural scale for a % inch 
water meter 

They have been duly approved of and are now in 
use by the Water Department of the City of New 
York. Any further information concerning them 
can be obtained by addressing Mr. JOHN THOMSON, 
President of the Water Waste Prevention Co., 143 
Nassau St., New York City. 
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CONSTRUCTION NEWS. 
Water. 
The Nationa Superheated Water Co., of New York, 
has purchased the plant of the Washington Heat & 
Power C>., at Washington. D. C,, for $25,000, 


Water Femine in New Brunswick. N. J.—A re- 
port of Dec, 13 stated that water was distributed to 
Perth Amboy from.the reservoir only during 2 hours 
morning and evening, as the supply has run short. 
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Portage. Wis.—The new water-works were tested 
Dee. 17, and unanimously accepted by the City Council 
Dee. 20 


Creston, Iowa.—In our last issue the statement was 
made that the franchise granted to Mr. JamEs GAMBLE, 
for Creston, Iowa (net Illinois), was “declared void on 
account of non-compliance with its terms.” This item 
so appeared. in an exchange, but we later learn that 
there was excellent ground for the “ non-ecmpliance. 
A water supply pre-supposes water somewhere in the 
neighborhood, and the most diligent search by three 
engineers has failed to find any quantity of that fluid 
sufficient to warrant the construction of water-works. 
Mr. GAMBLE expresses himself perfectly willing to fur- 
nish the works, but declines to make good Nature’s 
shortcomings in the matter of the water itself. 


The Addyston Pipe & Steel Co.—The busines, pro- 
perty and works heretofore owned and operated by the 
Cincinnati & Newport Iron & Pipe Co., of Newport, Ken- 
tucky, have been disposed of to the Addyston Pipe & 
Steel Co., a corporation organized undor the laws of the 
State of Ohio, with a paid up capital of $1,200,000. The 
works will hereafter be operated by the new company, 
in conjunction with an entirely new plant now in pro- 
cess of erection at Addyston, Ohio, under the direction 
of the same officers and’ executive staff as heretofore. 
The new works will be fitted with every new and im- 
proved appliance adapted to the best manufaciure, par- 
ticularly of cast-iron pipe and aitendant ca;tings, and 
with the increase of capacity the company will be 
enabled to offer special inducements to all buyers, in 
the direction of speedy delivery as well as low figures. 
The offices are located at the south-west cornerof Third 
and Walnut streets, Cincinnati, Ohio, where the com- 
pany will be pleased to see all parties having business, 
and to which point communications of every nature 
should be addressed that they may receive prompt at- 
tention, 


Salisbury, Md.—The Salisbury Water Co. proposes 
putting in water-works at once, in a small way: the 
water to be filtered. The daily consumption is esti- 
mated at about 25,000 galls. There will be 1,200 ft. of 
8-in. pipe, 1,200 ft. of 6-in., 2,500 ft. of 4-in., 1,200 ft. of 
3-in. They will use one of the Challenge double head 
20 ft. windmills for power, and a 5 X 18 double acting 
pump. It is not proposed to invest over $15,000 in works. 
L. 8S. Bexx is Secretary and Treasurer. 


Submarine Water-Pipe.—The Water Works Depart- 
ment, Madison, Wis., contemplate making a lake con- 
nection for fire protection this winter,from 1 to 14 miles 
of 14-in. pipe, into Lake Mendota, with either cast or 
boiler iron pipe, with flexible joints, Soundings will be 
taken as soon as the lake is frozen. It is intended to go 
into 40 ft. of water and if possible near a spring, as the 
lake is fed by springs. For particulars address JoHN 
B. Herm, Superintendent of Water-Works. Madison, 
Wis. " 

Norfolk, Va.—It is proposed to establish a filter plant 
in connection with the water supply, but no system has 
yet been decided upon. 


Tri-Sodium Phosphate, The Water Purifier.—The 
American Institute at their Fitty-sixth National Indus- 
trial Exhibition, now open, have given the medal of 
superiority to this compound, exhibited by Messrs. 
Wilson & Roake, the New York agents of the Keystone 
Chemical Co.. of Philadelphia, being the highest award 
of that Society. 

The judges state in regard to it that: “ This exhibit 
is a tribasic phosphate of soda. It unites with the 
mineral acids in combination in boiling water, not only 
breaking up the seale-producing salts, but converts 
them into insoluble non-corrosive precipitates readily 
eliminated. It is not simply a solvent for scales but 
direct chemical action converts them into inert and 
easily removable bodies. It is also free from injurious 
action. The medal of superiority awarded.” 


Monongahela Water.—A late chemical analysis and 
report on the water supply from the Monongahela 
river shows that, as compared with the Pittsburg 
supply. it contains 100 per cent. more total solids, fixed 
solids, organie matter, free ammonia, albuminoid am- 
monia, chlorine, nitrie and nitrous acids, and 600 per 
cent. more sulphurie acid. Since Jan. 1, 1887, there 
have been reported 2,037 cases of typhoid fever; 66 per 
cent. of these being charged to the South Side, which 
gets its water from the Monungahela, The physicians 
reeommend the permanent abandonment of this source 
of supply, and a connection is to be made with the main 
Pittsburg supply from the Alleghany river. 


Water-Works,—New Hampshire.—Dover. Anin- 
junction was applied for to restrain the City Council 
from constructing the works unless they guaranteed 
the cost not to exceed the charter sum of $275,000, The 
application was rejected on the ground that no plans 
had been adopted or steps taken toward any outlay of 
money. The plans will be prepared by Percy M. 
Brake, CO. E., of Hyde Park. Mass. 
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Massachusetts.—Abington. It is proposed to issue 
bonds for $30,000 for extensions of the water-works.— 
Brockton. There is complaint as to the quality of the 
water supply. 

New York.—Herkimer. The Board of Trustees have 
engaged F, K. Baxter, C. E., of Utica, N, Y., to prepare 
plans and specifications for the water-works. The 
water will be pumped to a stand-pipe.——Albany. The 
Special Water Commission is advertising for pipe and 
castings forthe pipe lines from the reservoirs at Pat- 
roons creek and Sand creek to the Tivoli reservoir, and 
for connecting lines. 

New Jersey.—Seabright. A water supply has been 
obtained from artesian avells, and a company has been 
organized with a capital stock of $25,000. President: 
CHARLES H. DEDERER, 

Maryland.—Baltimore. The Water Board proposes 
to build a high service reservoir; the cost would be 
about $300,000, and $60,000 for pumping machinery., 

Virginia.—Manchester. A proposition to build 
water-works has been made by Capt. WuHrTe. 

Tennessee.—Chattanooga. Work is progressing on 
the works of the Lookout Water Co. The filters are 
nearly ready. There will be a pumping engine witha 
daily capacity of 6,000,000 galls., built bythe Dean Steam 
Pump Co., of Holyoke, Mass, Nispet WINGFIELD is 
Superintendent.— Morristown. Water-works are pro- 
posed. Address W. A. Jones. 

South Carolina.~Sumter. The Jeter & Boardman 
Water & Gas Association, of Macon, Ga., who have the 
contract for water and gas works, have organized the 
Sumter Water Co., with a capital stock of $50,000. 

Florida.—Tampa. The Jeter & Boardman Water & 
tas Association, of Macon, Ga., have commenced 
building the water- works. 


Ohio.—Delaware, The Delaware Water-Works Co., 
capital stock, $1,000,000, has been incorporated by T. M. 
Maretatt, 8. K. Donavan, C. B. Paut and others.— 
Sidney. The town will vote on the proposition to ap- 
propriate $60,000 for water-works.——Ashtabula. The 
water-works are completed, but it is said the city 
will not pay the company the $5,000 per year for water 
for fire purposes on account of the pipes and hydrants 
not being laid as required.—Cinecinnati. Superinten- 
dent Moors, of the Water-Works, recommends new 


tors of the Deflance Water Co are En.ii1s Morrison, W. 
D. Hix, A. Saver, J. J. Jarvis and E. Squire. 

Indiana.—Seymour. The City Council has con- 
tracted with the Seymour Water-Works Co. for the eon- 
struction and operation of water-works, with 8 miles of 
pipe and 100 hydrants, at an annual rental of $4,200. The 
works to be in operation by June, 1888. 

Iilinois.—Hyde Park. The committee that is fixing 
the value of the property of the village, recently an- 
nexed to Chicago, has appraised the water-works plant 
at $50 ',000. 

Missouri,—Holden. At a recent test of the new 
water-works, a stream was thrown 85 ft. high, with a 
hydrant pressure of 175 Ibs. 

Kansas,—Lawrence. On account of the bad quality 
of the water supply the city has refused to use the water. 


Minnesota.—§St. Cloud, TheSt. Cloud Water Co. has 
been incorporated by G. M. VANVALKENBURG, of Min- 
neapolis and others; with a capital stock of $150,000. 

Nebraska.—Riverton. The State Auditor has refused 
to register the water bonds, and the work must be done 
over again in accordance with the law.— Weeping 
Water. A vote on the issue of $15,000 for water-works 
will be taken Jan. 2. 

Colorado.—Denver. The Denver Water-Works Co. 
has now 56-miles of mains, laid 8 miles during the 
summer and has contracted for 8 milés more. The 
consumption for the first 11 months of the vear was 
1,900,000,000 galls. of which 156,288,000 were used for 
street sprinkling, ——Alamosa. An artesian well has 
struck water. 

Texas.—Beaumont. The water-works will be built by 
Gorman & Co., of Dallas-—Austin. The Capital City 
Water, Light, Heat & Power Co. has been incorporated 
by Sytvester Warts, of St. Louis, Mo.; Irvine Ee- 
GLESTON, of Austin, Tex., and others. Capital stock. 
$300,000. Water-works will be built at once. 

California.—Nevada City. The water-works will be 
enlarged to double their present capaeity.—-San Fran- 
eiseo. The Santa Inez Water Co.has been incorporated 
by Epcar W. Steerz, of San Luis Obispo, H. I. 
WILLEY, and others. Capital stock, $1,000,000.——Scen- 
ega. The Pirie Water Co. has been incorporated by 
Rost. STRATHEARN, P. DomtnGcuez, and others. Capital 
stock, $20,000.—Cucamonga. The Cucamonga Water 
Co. has been incorporated by J. C. Lyncn and Joun 
Lyweu, of Cucamonga; N. W. Stowe tt, of Los Angeles, 
and others. Capital stock, $100,000, 


Proposals Open. 
Water-Tank and Tower.—Tank, 16 by % ft. .on 


tower 40 ft. high. J. P. Waxpon, City Clerk, Hopedale 
Ti. Jan, 2. 


Sewers.—At Newark. In 15th avenue, 500 ft. of 19-in’ 
Vitrified salt glazeq pife. 3 manholes, i basin. In Bar 
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clay street, 50 ft. of 15-in. and 650 ft. of 12-in. pipe. 4 
manholes, 1 basin. JoHN HunKELE, Street Commis- 
sioner, Newark, N.J. Jan. 6. 

Bridges.—Truss bridges. Dearborn river, 2 through 
spans 100 ft. c. to ¢. of piers (piers on skew of 26 deg. 
34m.) Boulder river, 3 bridges, each 1 through span 

f 90 ft. c. to 3, of ends pins. Boulder river, 1 deck 
span, 100 ft. over all. Wooden Howe truss or Pratt 
combination. Live load, Consolidation engine followed 
by 3,000 Ibs. per lin. ft. Foundations are timber cribs. 
General plan of bridge to accompany proposal. E. H. 
BecxieR, Chief Engineer, Montana Central R. R.., 
Helena, Mont. Jan. 7. 

Water Pipe.—Sufficient 6-in. mains to lay 10,000 ft.; 
sufficient 12-im. mains to lay 2,500 ft. Pi:e to be cast in 
lengths of 12 ft. 4 ins.:6-in. to weigh 400 lbs., 12-in. to 
weigh 900 1b8. Geo. W. CARPENTER, Superiatendent of 
Water-Works, Albany, N. ¥. Jan. 7. 

Pipe, Castings, Etc.—Cast-iron pipe, 2,465 tons, 13s to 
20 ins.; cast-iron pipe fittings, brass tops and ferrules; 
special brass and iron castings; lumber, jute packing. 
Robert K. Martin Chief Engineer, Water Department, 
Baltimore, Md. Jan. 9. 

Bridge.— Iron superstructure, masonry, etc. F. 
Ratne, County Auditor, Cincinnati, O. Jan. 14. 

Street Improvement.—TuHos. J. SmitH, President, 
Board of Public Affairs, Cincinnati, O. Jan.18. 

Pumping Engine.—Duplex. double plunger pumy> 
outside plunger and packing preferred, 1,000,000 galls’ 
capacity. F. KLEIDERER, Secretary, or Jas. P. WIGAL, 
Engineer and Superintendent of Water-Worke, Hen- 
derson, Ky. Feb. 1. 

County Jail.—Plans and specifications on file. Wm. 
N. Netson, County Ordinary, McDonough, Henry Co., 
Ga. Feb. 15. 


Contracting. 


Dredging.—The Hartford Dredging Co,, Hartford, 
Conn., have contract for dredging for the Old Col- 
ony Steamboat Co., at Newport, R. I. 


Cross Ties.—Baxley & Bowles,"0f Montgomery, Ala.. 
have the contract for 110,000 cross ties for the Mobile & 
Birmingham R. R. 


Stand-Pipe.—The Union Iron Works.of Chattanooga, 
Tann., has the contract for an iron stand-pipe for the 
new water-works at Thomasville, Ga., to be used in- 
stead of the brick tower and steel tank that failed re- 
cently. The stand-pipe will be 25 ft. diameter and 100 ft. 
high, with a capacity of 30,500 galls, It will be erected on 
anew site. The contract price is $11,000. 


Street Railroad.—Coffin, Tone & Perry, of Denison 
Tex., will build astreet railroad, 


Pumping Machinery.—The contract for pumping 
engines, boilers, etc., for the new tunnel at Milwaukee, 
Wis.. has been awarded to E. P. Allis & Co., of Milwau- 
kee, for $37,500. 


Street Railway Plant.—The City Electric Railway 
Co., Little Rock, Ark., will construct 3 or 4 miles of 
dummy line in the coming season and is now getting 
figures on plant of all kinds. F. J. H. Rrexon is En- 
gineer. 


Extending Water System.—The following proposals 
for extending the water system at the U. 8. Marine 
Hospital, New Orleans, La., have been received by H 
R. Carter. Surgeon in charge. For furnishing iron 
pipe: Lyons, Keily & Knight, $23.50; Bulger & Briedy 
$23.52: Jas. N. Aitkin & Co., $25.50; Marion & Co., $28.80. 
For driving piles: Kauffman & Pierce, $360; Eager & 
Elleman, #475; Garrett & Lutenbach, $500. 


Sewers.— Kansas City, Mo.—The contract for sewers 
in Sewer District No. 85, has been awarded to H. Lidwell 
at $22,565.31. The prices were as follows: 24, 28, 36 and 
40-in. brick sewer, $3, $3, $3.75 and $4.25 per lin. ft.; 12, 
15 and 18-in. pipe, $1.15, $1.30 and $1.43 per lin ft.; man- 
holes, $43 each; catch basins, $35 and $45 each; lumber, 
$20 per 1,000 ft. B. M.: rock excavation, $3.50 per cu. yd.; 
rubble masonry, $4 per cu. yd. 

Albany, N. ¥.—The following bids have been re- 
ceived by the Board of Contract for 12-in. drain on 
Dove street: John McCann, drain pipe, 93 cts. per ft. ; 
Y branches, $2.55 each; lamp holes, $7. John Doyle, 
$1.15, $3.90, $15. Contract awarded to Joha McCann. 


Bridge.—The following proposals for an iron bridge 
across the Menomineefriver were received bythe Bridge 
Committee at Menominee, Mich.: A. Gottlieb & Co., 
Chicago; iron superstructure, $61,190; bridge complete, 
$94,499; W. G. Coolidge & Co., Chicago, $55,050, $96,425 ; 
Wisconsin Bridge & Iron Co., Milwaukee, $41,750. $80,935 : 
Missouri Valley Bridge Works. Leavenworth, Kan.. 
$40,100, $94,650; Milwaukee Bridge Oo., Milwaukee, $39, - 
780, $73,831; P. E. Lane, Chicago, $38,250, $86,900, Chicago 
Forge & Bolt Co., superstructure, $48,400; Kansas City 
Bridge Co., $43,440; King Iron Bridge & Manfg. Co.. 
Cleveland, O., $42,585; Smith Bridge Co., $42,225. A Mc- 
Gillis, Norway, Mich.. substructure only, $35,354. All 
bids were rejected as being in exceas of the $60,000 ap- 
propriation. The work was readvertised, with 2 spans 
less than the original advertisement. 














ENGINEERING NEWS 


Brick.—The Sewer Committee, St. Paul, Minn.. has 
received the following proposals for 2,000,000 bricks for 
the sewer work in 1888: Wm. B. Griswold, $11 per 1,00: 
C. J. Swanson, $12. As the bricks were purchased last 
year for $9.75 and $10.25 per 1,000, the contract will be re- 
advertised. 


Asphalt Paving.—The Warren Scharf Asphalt Pav- 
ing Co., of New York, has been awarded the contract 
for paving several streets at Savannah, Ga, Joun B. 
Howakp, City Surveyor. 


Heating and Ventilating.—The contract for heating 
and ventilating the new Freundschaft Club Building, 
Seventy-second street and Park avenue. New York, of 
which Messrs. McKim, Mead & White, 57 Broadway, are 
the architectshas been awarded, in competition ou 
plans and specifications prepared by ALFRED R, WoLFr. 
Consulting Engineer, 38 Park Row, to Baker, Smith & 
Co,, South Fifth avenue and Houston street. 


Cedar Block Paving.—The City Engineer of Minne- 
apolis, Minn,, has awarded contracts as follows for 
cedar block paving: A.J. McBean & Co., of Chicago: 
60,000 sq. yds. at $1.03, $1.05 and $1.06 per sq. yd. ; 30 ctse 
per cu. yd. for extra excavation. James Forristal, of 
Milwaukee ; 13,000 sq. yds. at $1.07; 25 ets. per cu. yd. for 
extra excavation. Cygnus L. Snyder, Minneapolis; 
50,000 sq. yds. at 994 cts. and $1.03': per sq. yd.: 30 cts, 
for extra excavation, Thos. J. Canney, Minneapolis; 
12,000 sq. yds. at $1.02; and $1,033 per £q. yd. ; 29 ets. per 
eu. yd. for extra excavation. 


Sidewalk.—At Little Rock. Ark.. the contract for 
work in Sidewalk District No. 5 has been awarded to J, 
W. Roberts: Grading, 9 cts. per lin. ft.; tearivg up old 
walls, 4 cts.per lin.ft. ;stone curbs reset. 8 cts.per.lin.ft. ; 
new curbs, 30 cts. per lin. ft.; brick walk. 39 cts. per lin, 
ft.; tearing up old gutters, 4 cts. per lin. ft.; relaying 
old gutters, 29 cts. per sup. yd.; street crossings, $39 
each. 

Laying Water Pipe.—The following proposals for 
furnishing and laying complete a 6-in. cast-iron water 
pipe from the southern city boundary, St. Louis, to Jef- 
ferson Barracks, Mo.. have been received by C. W, 
Foster, Depot Q. M., U. 8. A., St. Louis, Mo: John 
O'Donnell & Bro., $10,725; Joseph Ruprecht, $11,700; B.J 
Kilpatrick and Louis Grund, $11,767; Standard Foundry 
Co., $11,840, All the bidders were St. Louis firms. The 
contract was awarded to John O'Donnell & Bro. 


Bridge Masonry.—The Road Commissioners, West 
Quincy, Mass., bave awarded the contract for the Bates 
avenue bridge piers, filling, ete., to the Granite Railway 
Co.: center pier, $15 per cu. yd.; retaining wall, $2.50 
per eu. yd.: filling, 40 ets, per eu. yd.; excavating for 
track, 40 ets. per cu. yd.: excavating le’ge, $2.50 per 
eu. yd.: moving track, $50; dril‘ing holes for fence, $46; 
pointing, 25 ets. per sup. yd. The other bidders were 
O, F. Rogers & Co., $16, $3.50, 34 ets.,50 cts., $2.50; Gileoin 
Bros., $17, $3.50, 34 cts.. 38 cts., $2.25. The low prices of 
the award are accounted for by the fact that the road is 
loeated near the property of the Granite Railroad Co. 
The total cost of the work, including the superstruc- 
ture, which is to be of iron, will he about $10,000. Whit- 
man & Brock, of Boston, are the engineers. 


New Water Works.—Dallas, Tex.—The Water 
Commissioners will receive proposals until Jan. 11, for 
the construction of water-works. There will be 2 stor- 
age and subsiding reservoirs with aggregate storage 
capacity of 100,000,000 galls. Also one lowservice pump- 
ing engine, capable of pumping 10,000,000 galls. of water 
under a resistance due to 50 {t. maximum head. J. D. 
Cook, of Toledo, O., is the engineer. 

Hillsboro. Tul.—The Water-Works Committee will 
receive proposals until Jan. 12, for the construction of 
water-works in accordance with plans and specifica- 
tions prepared by W. R. Coats, C. E., of Kalamazoo, 
Mich. 

Galveston, Tex.—The ,Water Commissioners will re- 
ceive proposals until Jan. 16, for the construction of 
water-works. There will be 10artesian wells, 2 or more 
storage tanks, stand pipe 25 ft. X 50 ft. There will be 
214,560 ft. of 6, 8, 10,12, 16, 20 and 24 in. pipe, 410 fire hy- 
drants and 317 valves, Also 2 pumping engines§with a 
daily capacity of 5,000,c00 galls. each, with sixjboilers 
and fittings; alternative bids for 2 pumping engines 
with daily eapacities of 3,000,000 and 4,000,000 galls.respec- 
tively. J. D. Cook, of Toledo, O., istCon. Eng. ; 

Holdredge, Neb.—The City Attorney will receive 
bids until Jan. 31, fora franchise and the construction 
of water-works in accordance with plans and specifica- 
tions prepared by A. A. Rrcwarpson, Consulting IEngi- 
neer, Lincoln, Neb. 


Bridge Contracts. - Baltimore & Ohio R. R.—D. W. 
C. Carroll & Co., of Pittsburg, Pa., are building several 
iron bridges for the Ohio division. 

Terre Haute, Ind.—T he Detroit Bridge Co.,of Detroit, 
Mich., has the contract for the Wabash river bridge of 
the Vandalia road near Terre Haute. The bridge, with 
approaches, will be about 1.500 ft. long. 

Columbus, Neb.—The King Iron Bridge & Manu- 
facturing Co., of Cleveland, 9., has the contract for the 
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iron bridge over the Loup river; it will be 1,000 ft. long 
with 4spans. Contract price, $38,000. Work to be com- 
pleted by July. 

Nebraska City, Neb.--The new railroad bridge will 
be built by the Union Bridge Co. The masonry con- 
tract was let to Salpaugh & Conebaugh, and the con- 
tract for grading the approaches to Andrew Sheridan. 

Denver, Col.—The following proposals were received 
by the County Commissioners for the construction of a 
bridge cver the Platte river; 10+pans of 20 ft. each, and 
a 16 ft. roadway: R. Jackscn, Denver, $1,170; W. E 
Edom, Denver, $1,198. Contract awarded to R. Jackson. 

New York State.—Superintendent of Public Works 
SHANAHAN, at Albany, N. Y., has awarded contracts as 
fotlows: lift bridge at Main street, Brockport; super- 
structure, O, F. Hilt, of Greenbush, $7,461; abutments, 
Chas. Brown, of Mohawk, $2,937.40.—Rebuilding and 
widening Main street bridge, Tonawanda: Groton 
Bridge Co.. of Groton, $4,060, 


Bridges, Canals, Etc. 


Harlem River Ship Canal.—For the seventy-eighth 
time Mr. Charles Stoughton, of New York, is in Wash- 
ington in the interest of his scheme for constructing 
the Harlem River ship canal. Mr. Stoughton is not 
pleased with the recent action of the Secretary of War 
in awarding the contract for a portion of the work to 
another firm, and asserts that the specifications in the 
contract are not warranted by the law. The $400,000 
now available for the work Was appropriated, he de- 
clares, on Gen. Newton's estimate for a canal 350 ft. 
wide and 15 ft. deep, while in the contract it is provided 
that the cut through Dyekman’s meadow shall be 350 ft. 
wide and 18 ft. deep, while the rest of the canal shall be 
490 ft. wide and 15 [t. deep. Mr. SrouGHton bas modi- 
fied his figures this fall, and now wants to construct 
the canal 225 ft. wide and 15 ft. deep for $1,350,000, or a 
300-ft. channel for $1,550,000.—_V.4). Times. 

New Bridges.— Newport, O..—The Ohio River Con- 
struction Co. has been incorporated by L. R. Haw- 
THORNE, R. W. Nevson. Gro. Hoapuey. J. R. Krmx, and 
J. A, WILLIAMSON, to build a bridge over the Ohio river, 
between Newport and North Newport. Capital stock. 
$1,500,009, 

Wheeling, W. Va,—Heman Clark, of New York, is at 
the head of a syndicate.that proposes to build a reail- 
road bridge across the Ohio river at a coat of about 
$3,000,000, 

Memphis, Tenn.—The syndicate, headed by Col. Van 
BENTHUYSEN, of the Poughkeepsie (N. Y.) Bridge Co., 
which proposes to build a bridge across the Mississippi 
river,will abandon the Ford charter andjgo to Congress 
for a new charter.——The other bridge company has or- 
ganized as the Kansas City & Memphis Railroad & 
Bridge Co.; President, Gro. H. NerTrLeTon ; Treasurer, 
Cuas. MERRIAM, 

Leavenworth, Kan.—The repairs and improvementa 
of the railroad and highway bridge will be completed 
in February. 

Wyandotte, Kan.—A company proposing to buiid a 
line from Kansas City, Mo., to Chicago, proposes to 
construct a bridge over the Missouri at a point between 
Parkdale. Mo.. and the reservoir of the National Water- 
Works Co., in Wyandotte county. Kan. The bridge 
will be of steel, and will have a single track’ railroad 
anda wagon way. The taxpayers of Wyandotte county 
wil vote $200,000 towards the bridge, upon proper 
guarantees being furnished by tho railroad company. 

Atchison, Topeka & Santa Fé R. R.—At the Sibley, 
Mo., bridge, all the piers but one are finished. The 
Fort Madison, Ia., bridge, has been completed, as well 
us the bridge across the Des Moines river. 

Eagle Pass, Tex.—The plans for the international 
highway bridge across the Rio Grande have been ap- 
proved by the Secretary of State of Mexico. Work has 
been commenced. 

Quebec, Canada.—Mr. Beemer, the railroad con- 
tractor has subscribed $500,000 towards the erection of 
the bridge between Quebec and Levis. 


RAILROADS 


East of Chicago. 
Existing Roads. 


Shenango & Allegheny.—The report that the exten- 
sion from Greenville to Girard, Pa., 45 miles, is to be 
built at once, is again in circulation. The report states 
that an order has been given to the Cleveland Rolling 
Mill Co, for the rails, and a syndicate headed by M. 8. 


. Prost, of New York, is to furnish the funds for the 


work. The Shenango & Allegheny and Ohio River & 
Leake Erie companies are to be consolidated on Janu- 
ary 5, and will build and operate the road in connection 
with the Nickle Plate. The line is nearly graded, and 
it is thought that the track can all be laid and the line 
be open for business§by April 1. N. W. Resp of Erie. 
Pa., and J. T. Buatr, of Greenville, are interested 
Kingston & Pembroke.--This Canadian company 
has offered to build a line from Renfrew to Eganville, 
about 25 miles, for a subsidy of $6000 per mile. 
Cincinnati, Jackson & Mackinaw,—It is proposed 
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to build a branch of this road from West Alexandria, O., 
to Richmond, Ind., about 20 miles. 

Wheeling & Lake Erie.—The city of Wheeling, W. 
Va., will vote on February 4, on the proposition to sub- 
scribe $301,000 toaid thiscompany in building its 40-mile 
extension from Bowerston, O., to Wheeling, including 
the bridge across the Obio river and depot and termin- 
als at Wheeling. Heman Clark, of the firm of O'Brien, 
Clark & Co. of New York, has taken the contrnet for the 
work. 

Mew Projects and Surveys. 

New York & Boaton Rapid Transit.—Gov. SMITH 
of the Vt. Central, Vice-President of this company, says 
that the death of President Bopwe tt will not delay the 
execution of the company’s plans, A sucvetsor to 
President BopwELt will be chosen at the annual meet- 
ing in January. 

Evanaville, Terre Haute & Indianapolis,— Articles 
of incorporation of the above company have been filed 
in Indiana, the principal stockholder being D. J. 
Mackey, of Evansville. 

Belleville, Tweed & Bancroft.—A report from 
Kingston, Ont.. states that surveys are in progress on 
this Canadian line, tor which a charter is to be asked. 

McKeesport & Belle Vernon.—It is reported that 
the projectfor a railroad between these Pennsylvania 
towns is again being agitated. 

Tobique, Gypsum & Colonization.—A charter is 
asked for this New Brunswick company. Tao line is to 
run from Perth Centre to near Nictaux Lake. 

Kome & Sylvan Beach.—The survey of this short 
suburban road is in progress und:r direction of WaL- 
TER F. Ranpauiof Oneida, N. Y. D.C. Hancock of Syra- 
cuse, is the cbief mover in the enterprise. 


SOUTHERN. 
Existing Roads. 

Green Pond, Walterboro & Branchvrille.—This 
South Carol'na road was accidentally omitted from map 
No. 4. Track was laid in 1896 from Green Pond to Walter- 
boro. 10 miles, and the line has been surveyed aud 
partly built from Walterboro to Branchville. C. 8 
GapspDEN of Charleston, 8, C., is Superintendent. 

Buena Vista & Etlaville.—C, M. Crate. of the engi- 
neering staff of the Central R. R. of Georgia, is making 
surveys for the proposed Columbus extension. 30 miles 
in length. W. B. Harrop of Americus is President. 

Elizabethtown & Hodgenville.—Tracklaying is com- 
pleted on this Kentucky line. 12 miles inlength. The 
road is to be operated as part of the Newport News & 
Mississippi Valley system. 

Louisville & Nashville.—We are indebted to Chicf 
Engineer R. L. CasBie for the following data of work 
on the company’s extensions. On the Birmingham 
Mineral R. R., track bas been laid from Redding, Ala., 
via Bessemer and Ensley City to Boyles, 24 miles; also 
from Bessemer to Woodstock,25 miles, andis new under 
construction from Boyles to Gate City. 8 miles. A line 
has also been surveyed as noted cn Map No.5 from 
near Birmingham to Huntsville, Ala. The Nashville, 
Florence & Sheffield Ry. ts under construction from 
St, Joseph, Tenn., to Florence, Ala., 25 miles, and from 
Shoal Creek to West Point, 12 miles. Including the 
changing of gauge and rebuilding of the Indiana, Ala- 
bama & Texas as new work. 42 miles have been built 
from Cla ksville Je. to Cerulean Springs, Ky. Two 
lines have been surveyed from Pineville, Ky., to meet 
the Norfolk & Western’s Clinch River Valley extension 
at Big Stone Gap. One via Cumberland Gap. 75 miles 
in length: the other 74 miles. Construction will begin 
as soon as weather permits, on the 18 miles from I ine- 
ville to Cumberland Gap. There are two large tunnels 
on these extensions; one of 3,000 ft. at Cumberland 
Gap and one of 3,400 ft. at Morris Gap in the Little 
Black mountains, 

Ohio River.—Tracklaying is completed from Point 
Pleasant to Guyandotte W. Va., 40 miles. The bridge 
over the Kanawha is not done and a ferry, transfer will 
be made for the present. 

Nashville & Knoxville,—J. C. RopEMER of Gallatin, 
Tenn., has the contract for 22 miles of this Tennessee 
road, from Cookeville to Pavey Fork. 


THE NORTHWEST. 
Existing Roads. 
Minnesota & Dakota.— 


Fanao, Dakota, Dee, 24, 1887. 
Epttror ENGINEERING NEwWs: 


The Minnesota & Dakota R.R.. will exrend from Fargo 
norihweet to a point in the southern part of Nelson 
county, Dak., and from there west to a point in Foster 
county, a total distance from Fargo of 200 miles. The 
who'e line is located and three-fourths of the right of 
way is eecured. Capita! for building the road has been 
secured by asyndieate,and the contract for building 'he 
line was let Dec. 3. to Jos Voax & Co., of Wilmot, Wia., 
100 miles tcbe completed Oct. 15, 1888 and the other 100 
miles Nov. 15. 1889. Henay Cutter o North Wilbraham, 

..is President of the eompany. 
Isaac Britton, General Manager. 


Chicago & Nort’ -vestern.—The line from Pierre, 
Dak., west toward the Black Hi Is, located five years 
ago. is again under survey 


ENGINEERING NEWS 


Chicago Milwaukee & St. Paul.—Right of way has 
been obtained for the extension from Evanston, IIl. 
The line is to be built to Highwood and possibly to 
Waukezan and Racine, Wis.—The survey from Wau- 
sau to Winneconne, Wis, has been completed. 
Pacific Ry. Co. in Nebraska,— 
Superior, Ngs., Dec. 21, 1887. 

EprtorR ENGIVEERING NEWs: 


Thirty-five mi'es of track has been laid on this line 
from Warwick. Kan., to Lawrence, Neb., with stations 
at Superior and Claremont. 

EpwakpbD Bartineton, Gen. Supt. and Chief Engr. 


New Projects and Surveys. 

Lincoln, Red Oak & Des Moines.—The ci‘y of Lin- 
eoln, Neb., voted $150,000 aid to this project on Dec. 23, 
The projectors of the enterprise are Jonn H. Ames, 
Isaac M. Raymonp, H. 8. Harwoop and other citizens 
of Lincoln. 

Venice, Marine & Eastern.—Wm. H. Jonrs of St. 
Louis has been endeavoring to inte-est business men 
of that city in this projected Illinois road. 


THE SOUTHWEST. 


Existing Roads. 

Central Missouri.—Contractors Warren H. Loss & 
Co., who built the portion of the road now completed, 
hive filed a lisn against the property of the company, 
as they have not rec3ived their pay for the work done 
upon the road. 

Chicago, Rock Island & Pacific.—The company is 
expending large sums upon terminals at Kansas City. 
An $30,000 bridge is under contract and machine shops 
are t> b: erected. 

Kansas City, Wyandotte & Northwestern.—On this 
Kansas road, tracklaying is completed to Seneca and no 
further work will be undertaken this spring. 

Cape Girardeau & Southwestern.—The weatern 
extension of this Missouri road is now under final lo- 
eation from Wappapello via Keener to Lee, the ter- 
minus of the new Current river branch of the Fort 
Scott & Gulf system. 

Austin & Northwestern,—Contractor F. H. Hoit1io0- 
way, of Burnet, Tex., reports four miles graded on the 
extension from Marble Falls to Burnet. The remain- 
ing 11 miles is to be finished hy #eb. 1. 

Quincy, Missouri & Pacific.—It is stated that the 
proposed extension of 76 miles from Trenton, Mo., to 
St. Joseph will be undertaken as soon as spring opens. 
The report mentions that the Ohi» & Mississippi Co. is 
backing the project, a statement which needs some con- 
firmation to appear very probable. 


New Projects and Surveys. 

Kansas City, Lawrence & Nebraska.—Ata meeting 
of the directors recertly, it was voted to go on with 
surveying and obtaining local nid and right of way, and 
have the line in readiness to be placed under construe- 
tion inthe spring. Howarp M. Hotpen, Alamo Build- 
ing, Kansas Cityis President. 

Lawrence, Atchison & Southern.—A meeting of the 
directors of this company was held at Lawrence, Kan,, 
recently to take action regarding the construction of 
the located division from Atchison to Lawrence, Kan. 
J.B, Bowersock of Lawrence is President, and T. J. 
SrernBere is Chief Engineer. 

Chicago, Kansas & Arkansas,— 

St. Josern, Mo., Dec. 20, 1887. 
Eprrork ENGINEERING News; 


Your letter to our chief engineer has been referred to 
m*. Just at present we are not anxious for any news- 
paper netoriety and do not wish to give any particulars 
regarding the progress of our enterprise until con- 
struction is actually under wav. We have ample funds 
and will build from 600 to 1,000 miles next vear. I en- 
close an article which will appear in the New Year's 
editions of the papers of this City from which you can 
obtain some of the information you desire. 


W. G. Seaver, Secretary. 


Aecording to the enclosure, the proposed route of the 
line is from St. Joseph via Wathena, Kan., Doniphan, 
Lancaster, aud Nortonville to Oskaloosa. Here the 
line forks and one branch goes west to Arkansas City, 
the other running via Lawrence, Fort Scott, Baxter 
Springs, Neosho, Mo. and Twin Springs to Van Buren, 
Ark. To thie point surveys have been made, and also 
for a branch line 125 miles in length, from Mound C.ty, 
Kan., to Springfield. Mo. The main line it is proposed 
to continue from Van Buren to Fort Smith. Little Rock, 
Texarkana and Galveston. The article goes on to ex- 
patiate on the wonderful natural resources of the coun- 
try along the proposed route and the vast traffic which 
is awaiting the construction of the road. It fails to 
explain, however, why roads like the St. Louis, Iron 
Mountain & Southern, and the St. Louis, Arkansas & 
Texas, running through a very similar country, have 
been, to say the least, not more than ordinarily profit- 
able. The article closes as follows: 

“* Construction 
course of the aoe we etn 6 Pee et tie ne ntion of 
the company to use every ‘to Fort Smith. 
about.00 miles distant, by the close of «he . An 
abundanee of capital has been secured for building the 
road and when construction begins cere be some 

© preliminaries 


in the 


rapid railroad buiiding done. All 


DECEMBER 31, 1887, 


are virtually completed, and when wo 
— > wanes without cessation until ae 
pleted. 

The officers of the company are: Jo, H is 
dent and General Manager, Se. Cate aa 
suey, Vice President, kaloosa, Kansas. Frep ©, 
yaaa, Tressares, *. Josepe, io, 8 Broappvs. 

ngineer, osepnh, . le 
Asst. Chief Engineer, St. Josovh. Mo. Tee 


Texas Air Line.—Surveyors are working on the line 
of this road near Madisonville, Tex. B. Apovs of Gal- 
veston is President. 

Ellsworth, & Limestone Valley.—Incorporated in 
Kansas by Ira E. Luoyp of Elisworth and others to 
builda railroad from Ellsworth via Lincoln Center. 
Glen Elder, Ionia and Salem to the State line, about 100 
miles. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 


Southern Pacific.—It has been decided to abandon 
9 miles of the present line through the Cienega Pass ih 
Arizona, and build on a new route to avoid the frequent 
washouts which make the present line expensive and 
dangerous.—The Ventura division has been opened 
for business from Santa Barbara to Elwood, Cal.— A 
recent rumor of doubtful origin is that the Southern 
Pacific managers are back of the Salt Lake and Los 
Angeles scheme.— The Long Beach, Whittier & Los 
Angeles County Railroad Co. has been incorporated by 
Messrs. STANFORD, CRocKER, Hopkins, and other, to 
operate a narrow gauge road from Long Beach to 
Ramona, and from Los Angeles to a point on San 
Dimas creek, about 60 miles.—Abovt 67,000 tons of 
steel rails have been recently purchased by the com- 
pany. 

San Francisco & San Joaquin Valley.—About 30 
miles of this California road are reported graded, and 
the stories that the project is backed by the Santa Fé 
company for an independent line to San Francisco 
are more numerous than ever. The company is try- 
ing to obtain a heavy subsidy at Fresno and Visalia. 

HNorthern Pacific.—The Rocky Fork & Cooke C'ty 
line in Montana is to make connection with the North- 
ern Pacific three-quarters of a mile west of Laurel. 

Lake Valley.—This company recently filed articles 
of incorporation in California for the purpose of per- 
mittiag their private road to do business as a common 
carrier. 


once 


416 Montgomery St., 
San Faanctsco, Dec. 19, 1887, 
EpITor ENGINEERING News.— 


This is a small road built in the mountains to carry 
timber and lumber, is a private enterprise and Mr. 
H.M. YERINGTON, ent and Superintendent of 
the Virginia & Tru ., Carson, Nev., has a large 
if not the largest interest. The line wll not cut muh 
of a figure in your general statistics as it is but 5 miles 
in length. A.J. Ratston. 


New Projects and Surveys. 


‘Ellensburg & Columbia.—A company has been 
formed at Ellensburg; W. T., to build a railroad to the 
Columbia river to connect with a proposed steamer 
line rupning on the Columbia and Okanagon rivers 
from Portland, Ore. 


Vancouver, Klickitat & Yakima. 


Vancouver, W. T., Dec. 19, 1887, 


The Vancouver Klickitat & Yukima Railroad is pro- 
jected from Vancouver northwest through Klickitat 
Pass. a distance of 180 miles. Surveys have been made 
over 92 miles of the route and the permanent location 
of the first 10 miles is now under way. The line will 
develop a heavy lumber and coal business and expects 
a general traffic. ht of way is all red to 
Klickitat Pass, and contracts are to be let Jan. 1, 1988. 
Work on the line is lighter than averace and there are 
no large idges or tunnels. 8. W. Brown. of Van- 
SP ecotanse rentdontel She Renken fanaa: 
° uver, we . 
ment Co., is in in the euterprise. eee s 

R. A. HaBeRsHaM, Acting Chief Engineer, 

Mexico.—Government concessions have been granted 
to Louis Hutuer for constructing railroads from 
Alamos to Guaymas; from Alamos to Agiabompo, also 
from Alamos to a connection with the Mexican Central 
Railroad. : 


‘Kansas City Cable Railroads.—On Dec. 15 the first 
train was run over the Westport extension of the 
Grand avenue cable line. The length of the extension 
is 3 miles, and the cable, which is 30,500 ft. long, is op- 
erated by the 500 H. P. engine at 15th street and Grand 
avenue, wiich also drives the Walnut and 15th street 
cables, the aggregate length of which is 43,900 ft. The 
work Las been done very rapidly under the supervision 
Se nee ot the Grand Avenue Cable 
Tramway Co., 0 

to build a street for passenger traffic only, to 
be cperated by or eable power. The fare is 
limited to 5 ets. The Cable Tramway Co. and the Union 
Railroad Co. to have running powers over certain por- 
tions of each other’s lines. The company is to pay the 
city $500 per annum, 
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SITUATIONS WANTED. 


Undisplayed Advertisements for Situations 
Wanted not exceeding fifty words Fifty Cents 
each insertion, Additional words one cent each. 






een ogouse. JR., President. 
- H. JACKSON, Vice President. 
CHARLES R, JOHNSON, Gen. Man. & Signal 





G 
Cc 


EO. 
Hi. 
A 






thorough mechanical and 


constructing engineer, young man, de- 
sires temporary or permanent work. A wide 






Wanted.—An Engineer ex- 
perienced in and having had charge of 
heavy railroad work, tunnelling and masonry 


desires a position. Best references. Address 
W.B.. care Engineering News. 53-3t 















351. Paris Exposition. Burn- 


ham Hart, C. E., Building material 
a specialty. perience In Centennial of 1876. 
laccept $1,400 per year and can arrange 
for the mana‘acture and shipment of expo- 
sition cabinets, 52-3t 


Graduate».Civil _ Engineer 


















whose present. will soon be com- 
a — s = = ge 7 _ practi-al 
x ave been spent i ; ; 
charme of eon-truction. Will sro any Pumping Machinery. 
where « «M.eare Eogineering News. 52-3t Sealed proposals ard specifications wil! 











be received at this office anti] 12 o’elock; M.’ 
of Tuesday, January dist, 1838, for a pamping 
engive of five or seven and one half million 





Position Wanted.—An Engi- 





‘ 

| néer of 14 years experience in surveying, : 

| mining, d railroad_work is open an galicns daily capacity: to include sandstone 
| 3 draughtsman. Address | foundations and the necessiry steam and 
ic $ Engineering News. 52-3t 


water connections. 

Bidders wil! also submit such drawings and 
written descriptions as may be necessary for 
a clear understanding of their proposals, to- 
gether with a guarantee of duty and capacity. 
© General spevitications and information for 
bidders can be had on application at this 
Office. 

” Bide will also be received at the same time 
and place for the purchase and removal of a 
: pumping engiae, now.in use, of about two 
Owing to change of location aud business | mj\i>n gallons daily capacity. 

engagements the furnished office and the ac-| 4 certified check or cash to the amount of 
cumulated matter of over 25 years-of success- | g599,98 must accompany each prcposal, as a 
ful business engagements, are‘ offered. in| guaranty that a contract will be entered into 
whole or in part, to competent parties. Ad-| in ease the bid shall be accepted. Each bid 
< . te shall also state the terms of payment, The 
ENGINEER. | right is reserved to reject any and all bids. 

Box 3:4, Albany, N. ¥. JOSEPH J. KELPLEY, 


C. F. SCHOERFLE, 
To Bridge Builders. 











Wanted position as superin- 

tendent of Cemetery. Some ten years 
experience-as. first assistant in one of the 
best cemeteries in the United States. Civil 
Engineer by profession. ~ Address J, | L. 
BROWN, Watertown, N.Y., Box 421, _ 53-18 


'[o Civil Engineers. 


















52-2t 





WM. 8. HERBERT. 


Sealed proposals will be received by the ; ‘i 
undersigned at his office in Helena; Montana, | Ofice of Board of Water Works ‘Truss 
upto Jan. 7, 1888, for truss bridges for the|"™ ~ aes ; 

Montana Central Railway, as follows:— 
At Dearborn River, 2 throuzh spans, 100 ft, 
center to center of piers. Piers are built on 
skew of 26 deg. 34 min. 
Three erossings of Boulder River, each to for 
| consist of 1 through span 90 ft. center to een-~ 
| terofend pins. - ae 
| Ope crossing of Boulder River, 1 deck spau 
| 100 ft, over all. ‘ 
| Proposis. should be for wooden. Howe 
truss or Pratt combination. Live load Con- 
solidation enz nv followed by 3,000 Iba. per | ™! 
inet! foot: . : . nee 
has ~ 













‘A =Competent Draughtsman 
os anted for four months. from Jan. 1. 
in Panama. Li l compensation 

penses paid to asuitable man, Ad- 
8.. Box 1741, N. Y. 61-31 











Files for Engineering Hows. 








Evagdatiotis are timber cribs. ._ 
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AND 


AMERICAN CONTRACT JOURNAL 


ENTERED at THE Post Orrics, New Yorx Crry, as Szoowp-Oiass Matrer. 


NEW YORK, SATURDAY, DECEMBER 31, 18 






Tue Union Switcy & SIGNAL ComPANy, 


JUNCTIONS, GRADE CROSSINGS AND TERMINALS. 
MECHANICAL & AUTOMATIC BLock SIGNALS. 


Frogs, Crossings, Switches & Switch Stands. 


Catalogues, Pians and E«timates furnished m application, and all 
- intormation cheerfully given. itis 


OFFICE AND WORKS: 
SWISSVALE, PENNA., U.S.A. 
Western Agent: H, H. McDUFFEE, Home Ins. Building, Chicago, Ili. 











We dan supply Files or for Eyor- 
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(yalveston Water-Works. 


NOTICE TO CONTRACTORS. 


ROBERT PITCAIRN. Treasurer 


ASAPH T. ROWAND, Secretary. Sealed : ; 
Engr. HENRY SNYDER, Gen'l Agent. Sealed proposals will be received by the 
3 | Water Commissioners of the City of Galves- 
ton, Texas, at their office in said city, until 12 


o'clock, noon, of Monday the 16th day of Jan- 
uary 1888, for furnishing materiais and con- 


| structing water-worts in said city, as foliows: 
experience in engine and mining macbiners ' ; 
and erane design. foundry and.factory cop- TT The furnishing of, approximately 
ae dock ga vacua OF PI SBURGH, PENNA., 2,200 Lineal Feet. 21 Tons of 24 inch Pipe. | 
ional references. , Box 1324, Ann MANUFACTU woos : a08 * » “ " 
Arbor, Mich. 62-3 a ue ae 9° i a - 
Sana an enacts ease eet nant te ti ais Ma | 30 ‘ 6 
Engineer of experience willl] RAILWAY [NTERLOCKING, SWITCHING AND SIGNALING | ::* aes Sd 
23,880 776 2. ; 
crest Emmons an ee, oS | 53,970 1.349 .." 
perieace signin APPLIANCES E i ss 
tensive | in estimating, designing ° | 108.620 1,856 6 
and 8 nding. Well acquainted an . PS Also 120 tons of special castings. 
vo ae Address L. F. R. care =. Also 410 fire hydrants; two 24-in. vaives: two 
Si oie eee eine c INTERLOCKING SICNALS 20 in. valves; six 16 in, valves; twenty one 12 
FoR in. valves; twenty-six Win, valves; seventy 8 


| in. valves ; and one hundred and ninety 6 in, 
valves, together with valve-buxes and coveis. 

Also the laying of said pipe, and the setting 
| of said valves and hydrants. 

Also the furnishing material and erecting 
| one stand- pipe, 25 ft.diameter and 150 ft. high, 
including foundation, stairway and fixtures. 

Also the sinking and tubing of ten Artesian 
wells. Also the furnishing materials and 
constructing two or more Storage Tanks. 

Also the furnishing of materials and con- 
structing one building, to be subdivided into 
| an engine room, @ boiler room, coal room,ke . 
also one smoke stack. 

A'so two pumping engines, cach with a ca- 
Proposals for Water-Works | pacity to pump 5,000,000 gallons of water per 

FRANCHISE. | 2 hours;also six boilers, including éngine 

Sealed proposals will be received. by the foundations, boiler settings and fixtures. 
city of Holdrege, Neb. untit 7 olciock p. x, | Bids Wilt also be received for two Pumping 
January 31, 1888, for the granting of a fran- Engines each with three and four millions 
chise for a system of water-works for the city | Pumving capacity, respectively, and the right 
of Holdredge, Neb. is reserved to select such of said machinery 

Ssid system to be furnished and built in ac- | ®% the Commissioners may elect, after re- 
cordance with plans and specifications made | °iving bids. : 
by A. A. Richardson; Engineer, and on file in The necessary detailed drawings, specifica- 
the City Clerk’s office, Holdrege, Neb. Pro- | tons, forms of propos+!, forms of contract, 
posals to be based upon the rental of (52) | &c., will be ready for the examination of bid- 
fifty-two hydrants. | ders from aad after December 25, 1887, at this 

Proposals shodld be addressed to J. R. | office, and also at the office of '. D.Cook,Con- 
Putrick. Cty Attorney, and marked’ “ Pro- | *¥!ting Engineer, Toledo, Obio. 
posals for Water- Works.” Bids will be received for the whole work in 

Ea b proposal must be accompanied by a | the aggregate. or in detail, at the option of 
good and sufficlent bond, or certified check, | bidders, 
in the sum of ($1,000) one thousand dollars; T8s Commissioners roserve the right to 
as surety for the filing of a- good and sutf- | make such modification, eithé® Hy increase 
ficient bond in the sum of ($10,009) ten thou- | OT diminution cf quantities, or magnitude of 

dollars, forthe faithful perférmance of | the Work. as they may elect, after receiving 
the contract in case of award. — | bids for same. The right to reject any or all 


. bidg is also hereby reserved. Bids to be ad- 
pomaennaae ot dressed to ALBERT Writs. Galveston, Texas. 
For copies of specifications and other infor- oo ae 
mation apply to J. B. Patrick, City Attorney . M. BROWN. 




























W. F. BEERS. 
Holdrews. ag ad Ara. eeendaen, Conaplt- JOHN A. COTTER, 
By order ot the city council of the eity N. W. OUNEY, 
of Holdrege, Neb., this 10th day of Decem Commissioners 
ber, 1897. : . 
cf L. E.. AUSTIN, J. D, COOK, Toledo, O., Consulting Ene’r. 
hairman of Village Banta. | Galveston Tex., December ist 1387, 50. 6t 
Neus. Newson, Clerk. : 51-6t 





Merritton Water-Works. 
NOTICE TO PIPE MANUFACTURERS. | 


Sealed tenders, addressed te the Water 
Commissioners of the Village of Merritton, 
Ont., and endorsed ‘Tender fog. Pipe and 
Special Castings,” will be received until 
Tuesday, the 10tlr day of January, next, for 
the manufacture and delivery of about 750 
-} tons. of on together with a 


PENNSYLVANIA STEEL COMPANY'S 
Advertisement§on page 4, 


Should be Seen by all persons 
engaged or interested in 


RAILROAD MATTERS. 


FREDERICK H, SMITH, 
V. P and Successor | — Conmulting Engineer 
Edge Moor tron Co. 














Balto. Bridge Co, 
Civil and Consulting . Engineer 


BRIDGE BvUILPERN 
227 &.German 6t- - 
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<n stl ile recto 


G. BOUSCAREN: 
Consulting Engineer, 
9 West 4th ST., CINCINNATI, O. 


Constenction of railway foundation: aed superstroc- 
ture of bedges and viaducts, water-works, sewerage 
system’. Plans, specifications an4 es*imates furni-h-d 


forall eagineering works. Examinations and reports 
made of railway propect.es. 


CARROL PHILLIPS BASSETT, 
0. E., BE. M, (Late Bassett & Nate,) 
SPRCIALTIES: 


Hydraulic ‘and Sanitary Engineering, 


Designs and Katimates for Water Supply. Sewerage 
and vrs Di-posal. Cons raction superintended. 


Cor. BROAD & MARKET, NEWARK, W. J. 
Box 26, New York City. 


STEPHEN E. BABCOOK, 
WATER WORKS ENGINEER, 
LITTLE FALLS, NEW YORK. 
FRANK L, FULLER, 

Civil and Hydraulic Engineer, 
Reoms 35-36, 12 PEARL ST., BOSTON, MASS, 
H. St. L.ECOPPEE, 


Mem. Am. Soc C. E. 
101; Washington 8t.. Vicksburg, Miss. 


Civil Engineer, 
Surveying, Engineering, Plans, Estimates and Specifi- 
cations for Railroads, Levees, Water Supply, 


Bridges, etc., eto. 
ISAAC 8. CASSIN, 
Civil Engineer, 
Lite Chief Engiveer Water Depari ment, Phila. 
1404 N. TWELFTH ST... Pl HILADELPHIA. Pa, 


Water-works constraction, »urvey#, estimates, draw- 
INS, sh cific +tiors, censu ta‘ iors aod super.ntendence 
in toe constinction of wa.er-works. 


CHESTER B. DAVIS, 
M. Am. Soc, C. E. 


Consulting Civil Engineer, 


Specracties: Hydraulic and sanitary work. Plans, 
specifications and estimites prepared, and work super- 
intended. Correspondence invited, 


Room 75 & 76 Calumet Bldg.. Chieago, Ill. 
JONATHAN WARDEN, 
Professional Pipe Inspector, 


No. 1419 Franklin Ave., St. Louis. 
horonghly informed; 12 years experience. Will in- 
pect in St. Lonis by the ton or dav, or go elsewhere on 

satisfavtoy eng €c went, Can refer to Thos. J. Whit- 
r 


man. Water Works Engineer at St. Lous, and to many 
others. ( orrespood: nee solicited. 


ORAFTS & FORBES, 
Hydraulic and Civil Engineers, 
101 Minx st., P. O. Square, Boston, Mass. 
WILLIAM'M, COOMBS, 
DRAUGHTSMAN. 
LETTERING A SPECIALTY. 
68 De ovshire St., Boston, Mass. 
RUDOLPH HERING, 


Hom Am. Soe, (. E., M. Inst., C. B, 
Civil and Sanitary Engineer, 
56 Bellevue Place, Chicago, Il. 


Derigns for Water Supply and Sewerage. Oonstroo- 
tion Saperintended. 


ALBERT LUCIUS, 
Civiland Mechanical Engineer. 
71 Broadway. New York, 
All kinds of Engineenng Structures, Pians, Speci- 


f ations, Estimates, Superigtesdence, Bridge Inspeo- 
tiyn and Reporta 


G. W. G. FERRIS & CO., 
CIVIL ENGINEERS. 
PITTSBURGH, PA. 


Srecracty.—The inspection of iron and steel for 
bridge and other struciural purposes, stecl rails, 


splices, &o Beas 
A TREATISE ON 


Hydraulic & Water Supply Engineering. | 


The most complete theoretica' and practical treatise 
yet published on these subjects; written by ao engineer 
of large experiente in desigoing and the construction 

of public or. sre pee eis ie nent mary 
new to: mn ‘a. sale by ENGINEEt ING 
News Po mabe C o. 





JOHN F. WARD, 
Late Cfaven & Ward, Civil b ngineers 


Water-Works and Sewerage. 


18 Broadway, N. ¥ . (Room 911.) 


By J. T. Fanning, Consulting Engineer. & Mechanical Engineers, 





ENGINEERING NEWS 





JOHN 8, SCHAEFFER, C. E. 


M. Am. Soc.C. BE 
Civil and Consulting Engineer, 


Rooms 84 & 8 Globe Bdg., Newark, N, J. 


1 attention given to pians, specifications and s0- 

perintenaing the construction of SEWERAGE Disposal and 

TERSUPPLY for Crrizs and TOWNS, also the location and 
ruction of eae 





KNIGHT & BONTECOU, M. Am. Soc. 0. E. 


Civil Engineers, 
P. O.. Box L., KANSAS CITY, MO. 


Railway Improvements, Bridges, Plaus, and Estimates 
for’ Water Supply and Savitary Works, Surveys and re- 
ports on Public Improvements in Southwestern States. 


CHARLES H. SWAN, 


Soc. 0. E 
CIVIL & SANITARY ENGINEER, 
% WABON 8T.. BOSTON, MASS. 
Water Works, Sewersee, ‘Sewage Disposal, Construc- 
__ tion Superintended. 
- EDWARD 8. SHAW, 
BRIDGE AND CONSULTING ENGINEER 
6 PEMBERTON BOSTO! 


ARE, > MABB. 
SPECIALTiES—Bridges. Roofs, Railroad Stations and 
Bai diogs. 


A. WELLS ROBINSON, 
M. Am. Soc. M. E. 


Mechanical Engineer. 
SPECIALTY 
Dredging and Excavating Machinery, 
for hard or soft material. Improved light-draft, self- 


sasatabes Dredging Machines for Canals and drain- 
es. Machinery designed for specia! purposes. 


1343 Arch St., Philadelphia, Pa. _ 
ROSEWATER & CHRISTIE. 
Civil and Sanitary Engineers, 


ANDREW ) ROGEW ATER, c. Chg SPECIALTIES: 
cumens |ereree et, 
JESSE LOWE, C. E. GRADE PLANS. 


Rooms 11, 2 & 13 Granite Blk., OMAHA, Neb. 


J. W. SCHAUB 
M. Can. Soc. C. E. and M. Am. Soc. C. E. 


Civil and Consulting Engineer, 


WINDSOR HOTEL, sontggirhca 
SpEcIALTIES: The construction of bri roofs 
and viaducts. Structurai :ron work in ali its bonnesen, 
Foundations, etc. Plans, apestiaatians and ¢stimates 
furnished. eon exist- 
ing structares. Correspondence solicited upon ali en 
gineering works. 
| 


Examinations and reports » 


U. C. SCHNEIDER, 


Civil and Mechanical Engineer, 
3s BROADWAY. NEW YORK. 


Plans, Fstimates and Specificarions forni-hed for all 
kinds of Iron and Steel Stractuies, Ratlroud Shops, &e. 
Construction superintended. 


Long 8 Cantilever and Drawbri 
ae: pans, 8 ialty. dges 


- CORNELIUS VREELAND, 


Civil Engineer, Land & Quantity Surveyor 


Plans, Specifications, and Es:imates for all k nds of 
Engineering Work and Construction Superintended. 


wa. ‘FINpiay SHUNK. 
gineer. 


ANDREW BRYSON, J 
Oivil Eo M. A. 8. C. E. . 


SHUNK & BRYSON, 
Civil Engineers, 


Reom 106, Sth Floor, No. 1 Broadway, New York City. 
Publo Works generally d+si 


ned. ert mate, specified. 
laid out and b:ilt. Particular attention aioe the 


se entrfic location and economical const:u tien of both 
h levated and Surface Rai!ways. Consulta ion | invited. 


Twenty-five years in active practice. 
31 Montgomery 8t. Jersey City, N. J, 


W. SCOTT WEST, 


Architect and Sanitary Engineer 
Inventor of the 


“West System” of Improved Sewerage, 


and Sewage utilization. 


laformation and pamphlet furnished on application 
115 BROADW AY, NEW YORK. 


Gy SPEAMONS AME |. xrpnaTED. GE 


National Water Works Co. | ®- © C.PRARSONS, M. 
PEARSONS & KIERSTED, 


Water-Works Building, Kansas City, Mo. 


Plans avd su 
work. Specialties: Water Works and Sewe: 





ee 





R. ¥. HARTFORD, ©. E. (9. W. NIER, ©. B. 


HARTFORD & NIER, 
Civil Engineers, 


Room 19,COTTON EXCHANGE BUILDING, 


MEMPHIS, TENN. 
Sewe wapeet Bengt ed ¥ leotrical . Surv: 
Estinates; Drawings, etc. Work eS v 











intendence for general engineering | ~ 
werage. 




















MARTIN VAN HARLINGEN 


WAITE & VAN HARLINGEN, 


Engineers & Contractors, 


308 Walnut St., (Room 15.) 
PHILADELPHIA. PA. 


P. P. DICKINSON, 
M. Am. Soc. ©. E. 


Consulting Engineer and Contractor. 


No, 7 NASSAU ST., N. Y. 


Railroads surveyed and estimates of c-st furnished. 
Contracts ente into f.r the . onstruction of Rail- 
roads, Canals, Water works, Sewerage, etc. 

Mineral lands surveyed and rep urted upon. 


SAMUEL R. BULLOCK & OO. 
Engineers & Contractors, 


For Construction of Water-works. 


GEO. RB. WAITE, 


WATER-WORKS BONDS f[ 
COMPANY OR CITY. 


We are constant buyers ot these securities. 


The Municipal Investment Co., 
149 WASHINGTON ST., CHICAGO, ILL. 


DEFAULTED BONDS. 


Of Illinois, K nsas, Nebr: ska and Western States 
collected. New is:ue> negotiat d. 


R. W. HAYNES, Bond Le 
Sprinefl tela, in. 


wmmEENRY A. WARNER, 
Ohio Vitrified Sewer Pipe, 


NEW HAVEN, CONN, 


“MORTIMORE BUILDING, 
1 WALL ‘Oxremer. a ee aEW TORK. 


JAMES GAMBLE, 


Gives special attention to the ————- and ex- 
tension of existing Water wor 


€8 WALL ST... ~ - - 





NEW YORK. 


WM. HENRY WHITE, 


Sera & Contractor. 


ater and Gas works a special 
32 PINE 8ST, ‘e 


YORK. 
. say E. Lewis. 


COMEGYS & LEWIS, 


@CONTRACTORS.-—e 


WATER AND GAS WORKS. 


Col. 8. H. Locket | 
Ur ief Engineer. 


JOHN MAC LEOD, , 
M. Am. Soc. C. E. 


Consulting Engineer 


Courier Journal Bldg., Louisville, Ky, 


on and Construction of railways and other 
public works Plans, specificstions and estimates fur- 
ilway properties and mineral and timber 
Te ads examiees 4 and eer upon. 


Henry C. Comegys 


15 Cortiand Str-et, 
New York: 


- CHARLES H. EGLEE, 
CONTRACTOR FOR 


Water and Gas Works. 


DRAINAGE AND SEWERAGE 
FLUSHING, N. Y. 


GARWOOD FERRIS, JOHN £. gE. HALLADAY 


FERRIS & HALLADAY, 


Engineers and Contractors 
—FOR— 


Water-works and Sewerage System, 
4 98 Hudson 8t., Jersey City, N. J. 
T. WILLIAM HARRIS & CO., 


Contracting Engineers for Public Works. 


JOHN W. RUTHERFOORD, 


Engineer and Contractor, 


Water Works, Gas Works, Railroads, 
Sewerage, Etc. 


ROOMS 39, 40. No. 145 BROADWAY, NEW YORK 





WATER WORKS MACHINERY. 
A SPECIALTY. 
—— ta Engineering Co, * Co, ™ "Me. 
- EDGARTON BYNNER, 
Water Works Materials, 


% LIBERTY 8T., NEWYORK. __ 
MILES TIERNEY, 





Bo Wleceric Rallvaye. and changing old Rosie ts Kleene 160 Broadway, New York. 
Motive Power. pullers of LUOMIS’ PATENT 
Illuminating and Fuel Gas Works. Room% - - ~- GUERNSEY BUILDING. 


No. 2 Naseau St., cor Wall St., a Room 1) New York, Water Works & Sewerage a =. 


WHIDDEN, HILL & 00. 


Builders and Contractors, 


101 MILK ST., ROOM 8, BOSTON. 


Buildings, Rai road works, Water and Gas works and 
Sewei age Construction. 





"CHAS, E HART & SON, 
CONTRACTORS ,-e 


356 10th Street, Brooklyn, N- Y. 


Water-works & Sewerage a Specialty, 
Rk KAN TERS & SONS, 


Holland, Mich. 


Contractors for SHORE PROTECTING and BEAOH 
BUILDING after the Dutch Method, 25 years’ experi- 





GRANT TILDEN, Prest. N,W.PERKINS,JR.,Secy 
F.W.RAEDER, Eng. 


The Water, Light & Power Co. 


47 Turner Bdg., St. Louis. 


v. 
on the subject sent on Water-Works & Illuminating Plants. 


peaanee peakeen 


JOHN T. LANGFORD, 
CONTRACTING ENGINEER 
—— WATER AND GAS WORKS, —— 

70 KILBY ST. -.,- - ~~ BOSTON, MASS. 


CABLE "RAILROADS, 
D. J. MILLER, Engineer, 
farearee Jo 6 ke Se Ww ROR 


WILSON BROTHERS & CO., 


Civil Engineers and Architects, 
435 Chestnut St., Philadelphia, Pa. 


Sorveye made tor Raltway Lincs, Plans and 


Boerne Harbor Improvements mas clams 
as Ss. Srer es. 





THOMAS F. MANEY &CO., 
Contractors for all Branches of 
RAILROAD, WATER, 
Sewerage and Gas Construction 
101 MILK ST., ee MASS. 

oe gg ed ta Steam i’ romptly 


et <rs and 


D. F. MINAHAN, g 
¢- CONTRACTOR. -¢ 


192 LINDEN AVE., SPRINGFIELD, 0. 
Water Works, Sewerage and Railroads 


SAMUEL McELROY, . 
o, Western Bie Am. Soc. Mech Eng. 


ame gee Seeks 
ROBERT F. MULLEN. 


Contracting Engineer. |ns 


Water and Gas Works. 
ASTOR BUILDING, 10 WALL 8ST., NEW YORK. 









R.. P. McCORMICK & CO., 
Civil Engineers & Contractors. 


EDO. rol 


P. 0. Addcom Bax 360. 


=i any jai ~ ae to 












ENGINEERING NEWS 


PEERLESS COLORS FOR MORTAR. 


BLACK, BROWN, BUFF, RED 


BRIGHTEST AND MOST DURABLE COLORS MANUFACTURED, 


MANUFACTURED ONLY BY 
SAMUEL H.FRENOEH ct CO., 


Paint Manufacturers, Im rs, Dealers, and Manufacturers of Painters’ and Builder 
as. nd for Circulars and Catalogues. 


York : Avenue, _ Fourth and Callownhill | Streets, Philadelohia, Pa. 


Turner, Clarke & Rawson, 


Constructors & Proprietors of 


WATER WORKS 






Sal P taal), ite) Fae 


rs,CASTINGS & MANUFACTURES | 

aN Ty Ua SMELTING CO. LIMITED 

=e Tae LADELPHIA PA Ap ; 

No. 5 Tremont Street, Boston. | ee ee ee ee nee 


SS eon > + RA a oP ee — BY ee Sn 


NO COMPLICATED SPRINCS 
or Pumps to get out of order. 
Only 4 valves to operate in cleaning. Pressure of the 


water does the work of cleaning in 10 minutes. Other makes 
of Filters take one hour to perform same work. 


Cireulars and full particulars on app! cation. 


National Water Purifying’'Company | 
145 Broadway, corner Liberty otreet N, Y. | 

permission to Henry R. Worthington, 86-88 Liberty Si., N. ¥ 
k Drill Co., 10 Park Piace. N crema Serd for eirculars. 


FILTRATION OF WATER SUPP CITIES AND TOWNS. 


The CROCKER FILTERS are better adapted for this purpose than any other mechanism, owing to the simplicity of their 
construction and ease of operation. Comparison of Cost with any system invited. 


THE CROCKER FILTERING CO., 


is and 18 Exchange Place, New Tork. 


_HYATT PURE WATER SYSTEM, — The Association of Engineers of Ways 


Endorsed by Highest authorities; embraces Nature’s processes. eration, Filtration and Communications of St Petersburg, Russia. 


ON Ee ed U N DR er D A LLION CG) CA LLCNS Aided by and maton ayee cial charter of the Russian government solicits 


correspondence wit 
daily; or any quantity less or greater. MINING, CIVIL and SANITARY ENGINEERS, 
In operation or course of erection in the following CITIES and TOWNS: INVENTORS, PATENT ATTORNEYS 


65 & 67 OLIVER ST., BOSTON, MASS. 
= The Wainwright Feed-Water Heater delivers water to 
boiler at 200° to 210° Fahr. with exhaust 
steam alone and without back pres- 
sure on engines. 





er b 
_Tngervoll 


Results guaranteed at less cost. 








, 
nta. Ga, Chillicothe, Mo. Raleigh, N. C. MANUFACTURERS OF MADUNERY, 
Belleville, Ii) Huntington, W. Va. Bueyras, 0. ~ apeeaagaeatge ee 
Somerville N. J Charleston. W. Va. Tunkhannock, Pa. and improvements in all branches, also Contractors, etc. ete, the 
Rich Hi Wo.” Nevranka cy, Nob Tos Antes Cal Sate Reencies maine, net rte: ele Se 
s 5 le oO a 8) ¢ 
Oweae N.Y rake ne n rsburg. Russia, has been opes for the reception of Ma- 


chinery, Samples, Drawings, etc., in order 
Many other cities and towns, inclading some of the largest in the country have decided | tractors, Railroad and Mine owners and Mercha 

to adopt | this system, the question now being reduced to one of ways and means only. and 
thousand of ore plant? in operation in the United States, Canada, West Indies, 
and south America. as never failed. 


HYATT PURE WATER CO., TrisuNneE Buitpine,N Y. 
S. P. CONKLINC, 


Manufacturer of 


ASBESTOS CEMENT 


AND STEAM PIPE COVERINGS. 


Write for Prices. 
NO. 1 LARNED ST., W. So - 


to acquaint Engineers. Con- 


nis in Russia with the progress, success 
offerings of the markets of America Address 


A. WARSCHAWSKY, Cen. Agt. for America. 
14 Dey St., New York. P.O. Box 3348 


T. A. JACKSON, 388 { ith, Ave.,N.Y.| CHARLES E. GREENE, 
EoD °°" CONSULTING CIVIL ENGINEER 


Ann Arbor, Michigar. 
Importer of 
WILLIAM 8. BACOT, 
Civil Engineer, 





- - - DETROIT, MICH. 
RTZ Water works and S-werage Surveys Plans, 
OTTO GAS ENGINE WORKS. we Seen (onions) Be oe Hetimatoy sud Buperinten ones 
SIZES; 1, 2, 4,7 as 7 rn ; and oe here trem) Algo. Wir.of Ja on’ss'Non- . ROOM 4, No. 45 BROADWAY, NEW YORK. 


26, and 40 HORSE-POWER. : GEO. H. PEGRAM, 


M. Am. Sou. C. E. 
Consulting Engineer, 


18 BROADWAY, NEW YORK. 


ications rnd estim-tes fu n'shed for 
Railroads, Shops, Buildings and 









H. M. CHANCE, 


Mining Engineer and Geologist. 


Attends especially to the Examination and 
Development of Coal and Iron properties,and 





Plans 


ae 








Also fwih-Cylinher , the mining methods applicable to them; also 
-Cy and and im- d Water. 
—s anette Engines ait soner bees aa ie cueatieien -< to boring for Natural Gas, Oil an er 
nie antlsonatadeas Send for Prices and Description. , Permanent Address. Hokondasans. Pa. 
180 tegen M.S caine 18 Vesey St., New York; 156 Oliver St., Boston, At present with BROWN, HOWARD & CO., 
Shops: Cerner 33d and Wainut Streets, Philadelphia. Pa. 
eur CFC re eee rrr ae 


Croton Aqueduct Tunnel Contractors. 
Address: Tarrytown. N. Y. 


Stuebner &. & Woods, 
| Sart Gamping Stee ine 


HOISTING TUBS, 


ees , 
168 4&1 St., 


Long Island City, N. Y. 
Circulars on application 


SUMNER & GOODWIN, 


MANUFACTURERS AND JOBBERS OF 
WROUGHT IRON PIPH, 
Steam, GaS & Plumbing Materials, 


Water Works Supplies a Specialty. — 


415 to 2i Oliver SE, BOSTON. 


E &H. T. ANTHONY £00. oi Broadway. N. ¥. 


J. A. L, WADDELL, 6. E., Ma. E. 


E, Assoc. M. Inst. O.Z.) 
c SuLtina ENCINEER. 
Roofs, and 







118 West Sixth Street, Kansas City, Mo, 
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ENGINEERING NEWS 


THE ‘KILBOURNE ax JACOBS MANUFACTURING COMPANY, conympus, 


Largest Manufacturers in the United States of 


DRAG AND WHEEL ROAD SCRAPERS, 


Contractors’ Plows, 3 Sizes. 













































The “K_ & J.” Pressed Bow! 
Wheel Scraper: 


No. 2 Oapacity even fuil 13 
cuvic feet 


No. & Onpacity even full 17 
onhic feet 


Furnished with END GATES 
when ordere’.. 





Trucks, Baggage Barrows. Etc. 


| WHEELBARROWS 


BRA Crp, nthe ont, 
OF ALL KINDS. Be few a 








) 


Sheffield Velocipede Car Co. | TO CONTRACTORS. ; 


THREE -RIVERS, MICH. 
SOLE MANUFACTURERS OF THE ONLY THE NEW FRA RAILROAD BUILDER 
‘PRACTICAL ONE-MAN CAR.°:— 
will build 4-foot Emban:kments or the Base of Large Embankments at a cost of from 13 to 
cents per cubic yard, and will load wagons at 2} to 3 cents per cubic yard. 


WHICH WE STAND READY TO PROVE. 
Send for pamphlet to the 


The New Era Manufacturing Co., 


81 NORTH ASHLAND AVE., CHICAGO. 
SHOWING THE CHEAPEST METHOD OF HANDLING EARTH. 





MANUFACTURERS OF 


IMPROVED 4-WHEELED OR 


Section Hand Cars and Push Cars. 











Ba 
: Perfected by Ten Years Experience 
For 36 and 563 in. Gauge Track, SURPASSING ALL OTHER LOCK-NUT DEVICES IN 
kepton hand for immediate delivery, and buil ili 
) order for all other gauges promptly. Al Duratility, Effectiveness and Uneapnest. 


Strengthened and Protected from Weather. 
Cannot be Crushed or Burst. 
Will not lose their Elasticity, rot Rot, 
Adapted for both Plain and Angle-bars 


VULCANIZED FIBRE CO., 


WILMINGTON, DBé. 
NEW YORK OFFICE, !4 DEY STREET. 


Illustrated Catalogue mailed on application. 


H. K. PORTER & CO., 


Buliders of Light Locomotives. 
PITTSBURGH, PA. 


Oa Ora 
rageue, PENNSYLVANIA STEEL C0,, 
runt oot | > T REL RAILS serices 


















AUTOMAT.C 
Water Columns. 


~—arD— 


TANK VALVES. 


JOHN N. POAGE 


Cincinnati, O. 






eee: Steel Blooms, Bars Capacity: 350,000 tons 
Derrick me _of Steel per Year 
Foot Blocks. NO 


Picks, Hammers 
Wheei Barrows. 
Shovels, Stedges 
and everything 
aContractor 








The Cockburn Barrow & Machine Co. 


MANUFACTURERS OF DEY STREET... NEW. FORK. : 
40 ORY STRECT... EW. TORK: STEEL RAIL FROGS, 






NIEL McDONALD, Pres ¥. W. CHILD, Sec 
V. A. WiLDER, Treas. 


'N. Y. RAILWAY SUPPLY CO, Limited, 


40 & 42 Wall St., New York. 


With th@Best and the most approved Improvements. 
MAGNETO ELECTRIC 


SPLIT SWITCHES,| aiarm signals 


For Crossiogs and Statiens. 


Dealers in Steel Rails, Fastenings, Spikes, ~ _ ye i: 
&e. Locomotives, Passenger ‘and Freight SWITCH STANDS, ELECTRIC SEMAPHORES, 
cars, Electri¢ Motors and Equipment. Con- andFixtures for Stub Switches, worked at any Distance. 


tracts negotiated and Railroad securities 

















; placed. : 
The Largest ‘ . 
NEW CONCRETE MIXER RAILROAD eeent e, Works & Supt’s Offices, 
‘ 240 Kleventh St., J City, N. J. SUPPLIES of a inti d in| FRocs 2 
a the somptrqetion, and mintenpann of MARL ax STEELTON, PA. — 
R « Second-hand LOCOMOTIVES and SWITCHES ote ath Street 


SSEN - 
+ & N D E R B | L T & H 0 K | » S$ 5 rege fH ja good se porviceebie = in the Country. Philadelphia. 





Lumber Manufacturers. Write for description and prices. a 2 s 
Rail d Ti ) GEO. H. CAREY, ‘efor order N. ¥. Sales Office, 2 Wall 
al roa ies No. 1 Broadway, New York. ze mee 


to order. Railroad Supphes, White and vetew Fine, 


Pane Te are commis} RAILWAY AND CONTRACTORS — 











Meee i LIBERTY ST. NEW YORK. SUPPLIES. NOVELTY 
aS — HOOD WORKER & CAR BILE, 
©. W. LEAVITT, ROBT. J. 8. WHITE. 
6 Mendersons Turntabies. 
Cc. W. LEAVITT & Co. Big Sandy Sand Dryers. DUMP and TUNNEL CARS 
161 Broadway, N. Y. 
CONTRACTORS ‘SUPPLIES, Pails, Fastening, Machinery. Etc., every- 2 ‘A. SPECIALTY. 
Rails and | Railway Equipment. New and thing used 1 construction, equipment and Special attention given to the Wants of Contractors 
cond 
Bocond Hands PECIALTY. AGENT Gamelinvourna Bearings, ay, 79 MORGAN ST., 
RAILS, LOCOMOTIVES, and CARS F. JORDAN, JERSEY CITY, Ne 
For promptdelivery Correspondence So- broadway, New York. nici Wiiiinilb iaian 





icited. 
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ee een ERE 


- Tr FISHER “BRIDGE” JOINT. 


(OF WROUCHT IRON AND STEEL.) END VIEW 
















N. B. This is not a “‘suspension’ 
Joint. Itisa ‘‘supported”’ joint with 
double the amount of support given by 
any other through the arched bearer, 
_ Pala i " oo bringing the load upon two ties acting 
te | together as one directly under the rail 
ends. 






1-5 of Full Size. 

Combined support of two ties acting as one for each Joint and Rail Ends carried directly by the arched beam and serewed DOWN to it with a force of 16,000 ibs.—making practically 
a continuous rail. No ho'es in web of rail—whole surface of base for support and wear. No breakage of Rails or J.ints. No “low joints.” No “creeping.” No loose nuts. Cost o 
keeping up track reduced to one-half of that with Angle Bars and g!ving smoother surface. For further information, address 


hereaffer resutnod with new and Important facts, FISHER RAIL JOINT WORKS, Trenton, N. J. 






















GEO. WESTINGHOUSE, Jr., JOHN CALDWELL, T. W. WELSH, W. W. CARD. H. H. WESTINGHOUSE 
PRESIDENT. TREASURER. SUPT. SECRETARY. GEN. AGENT. 


THE WESTINGHOUSE AIR BRAKE COMPANY, 


PITrTTsBURGH, WPA. U. S.A. 


WESTINGHOUSE AUTOMATIC BRAKE. 


—————E 


ee 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 15,000 engines and 125,000 cars in all parts o. the world. This include® 
45,000 freight cars. 


The WESTINGHOUSE AUTOMATIC BRAKE is the only continuous brake that has been successfully used on treight trains, 
THE AUTOMATIC BRAKE will in consequence of its quick application,stop a train in the least possible distance. 


A AUTOMATIC BRAKE on freight trains, as in passenger service, applies itself instantly to all parts of the train in the event of 
the train Breaking into two or more parts, a feature of great importance in view of the statistics published in the Xaz/road Gazette, which show con- 
clusively that a majority of the collisions are caused by the breaking in two of trains. (See Railroad Gazette, Feb. 12, 1886, page'113.) 


THE AUTOMATIC BRAKE also applies itself to every car in the train, in the event of any accident to the brake apparatus of such a 
nature that it would render any non-automatic continuous brake inoperative. 


THE AUTOMATIC BRAKE can be applied from the rear or from any portion of the train, if desired. 


THE AUTOMATIC BRAKE will effect an increase of at least twenty-five per cent. in the efficient value of freight rolling stock, owing 


to the quicker time that can be made on the road, and the avoiding of delay at stations and sidings Freight trains carrying perishable goods are 
being daily run on passenger schedules. 


THE AUTOMATIC BRAKE, applied to freight cars, avoids the fattening of wheels and effects a yearly saving, in this item alone, 
nearly equal to the first cost of the apparatus. 


THE AUTOMATIC BRAKE, will prevent a greater part of the accidents to freight trains which form so large an item of expense in 
railway management 


THE AUTOMATIC BRAKE wiil save employes from the danger and exposure to which they are now subjected, having to ride on the 
tops of cars in cold and stormy weather, and often sacrificing their lives in the discharge of their duties. 


THE AUTOMATIC BRAKE is simple in construction and operation, and cheaply maintained, the working parts being combined in one 
piece of mechanism. 


THE AUTOMATIC BRAKE is not an experiment, but is the result of many years of practical experience, and its capabilities are well 
known to all railway managers. 





BLE ule seeders: 8 


THE BUSH INTERLOCKING BOLTS, IN 


SAFETY, ECONOMY, 


SAFETY, ECONOMY, WASHBURN & MOEN M’F'G CO. 
SAFETY, ECONOMY, | R AILROA FENCE S, 


Bags cogenys OF RaILs ABSOLUTELY ge eoeee . 
sina Sncreiey dedsed eases tenes tereeentaneate mo mona rol 
THE BUSH 1 INTERLO INC BOLT CO., NO. 16 CLIFF STREET, NEW YORK. 


267 South Fourth St., PHILADELPHIA. Estimates and Spectfications sent on ope f for ee Sasaithine al all material and Building ali kinds of Wire 


: We Warrant our Material and Workmanship to be the very — 
° A. A. PARKER. Fence Supt. R. K. DANA Agent. 
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WORTHINGTON HIGH DUTY PUMPING ENGINE. 
FOR WATER WORKS SUPPLY 


Stand-Pipe, Reservoir or Direct Pressure Systems. 


Duty guaranteed equal to that of any engine of whatever type in the country. Send for Descriptive Pamphlet Recently Issued, 


HENRY R. WORTHINGTON, 


NE Ww YoxrRHn civTy,y. 


~, GEO. F. BLAKE, MANF’G CO., 


93 & 97 Liberty Street. New York, 
44 Washington Street, Bosto:. 











The Deane Steam Pump Co., 
HOLYOKE, MASS. 
BOSTON NEW YORK PHILADELPHIA CHICAGO 8T. LOUIS 


4 THC 








WATER WORKS PUMPING ENGINES 


A BSHECIALQTY. 


Independent Air Pomps and Condensers, bite: 


Dean Bros,’ Steam Pump Works 
INDIANAPOLIS, | IND 


DUPLEX PUMP. SINGLE. 





Water Works Puli Wilinibinens 


A Spertalty. Send fer Information and Cataleszue No. 20, 


WHAT USERS THINK OF THE 


HALL DUPLEX STEAM-PUMP 


PUMPING MACHINERY 


We think the pump you shipped us is the best in the world. LE I HOUSTON, Montgomery, Pa. FOR ALL PURPOSES. 
We have had two Ha!l pymps - am for about a year. We use them for feeding o boil t 
g en satits satisfaction. R. B. CHILLAS. ¥. P., Lea Pusey Co., W: imingtun, Del. € our ilers. They have 


SEND ror CATALOGUE 
AND PRICES. 


The Hali pump we bought from an bas wort ed we!! and been very satisfacto 
JOSNPH BANOROFT & SONS Rockford, Del. 


HALL STEAM PUMP CO., 91 Liberty St., N. Y. 
Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 





| | gp eg TET ana aaaer lca mula 
f ry MANUFACTURERS OF 


BUFFALO DUPLEX STEAM PUMPS. 















SOLE MAKERS 
Porter-Allen & Southwark 
Engines, 
Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 


FOR SALE ay’ ype ee waned PRICES BY 
A. Aller, ae York; tingale & Childs, Boston 
Mass. ; nry I. Snell, » Phitadgiphie, Bar i. Rot J. Bell * 
Go. Cinginnai OGhtcage, Tits peak ae "ehy: 
Austin, Chicago, Ill. ; 
Co , Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa., 
roms : Mises Wickes Mich. ; James otoe : os De- 
Bros., East naw, 0) 
reitelt G f Geborne & Os, Peal, 


Leitelt wand Bate Mich. EF. Co., 
Boilers, Tanks, Minn. ; Simale Wiens Sota Milwacikes, wie: Joshua 
and Ges Apparaten. o., Ob hie: Figan & Emrich, Baltic at Nerkow Lida Sry Ril a fot Ce 
INQUIRIES SOLICITED. eta ob orci, Ohie; SB heceien 


. Norfolk, Va..; Columbus Supply Co. Colambus, 0.; Pond ind Engineer- 
ing Co., St. Louis £1 lebaned Sits, Mo. "OR. Leeds & Co., Minneapolis, “finn. ; H. D. Coleman, New Orleans, La. 


a NEW AND IMPROVED 


THE NATIONAL WATER WORKS CONSTRUCTION CO Cataract’ Centrifugal Pump, 


DAYTON, OHIO. 
WATER WORKS, GAS WORKS AND PUMPING MACHINERY. 


Water Works bullt under an ordinance from cities and operated by 
us until city wishes to purchase; or will build Water 
Works complete for city or company. 
—CORRESPONDENCE SOLICITED. - 


M. M. MOORE, Ceneral Manager. 


THE BALDWINSVILLE CENTRIFUGAL PUMP 


The oldest, best and cheapest centritugal pump in the market. 


Vertical, Horizontal and Suction Pumps,capacity ranging from 100 to 40,090 gal- 
lons per minute. Address for Catalogues and Prices. 


IRVIN VAN WIE, MAN’F'R, 


48 to52S. West St. Syracuse N.Y. 
Sand Pumping Outfits a “peciaity, 






Washington Avenue ond Fifth Street, - - - PHILADELPHIA, PA. 


For Wrecking; Sand Dredging; Removal of Ocean & River 
Bars; Sewage Works; Reclamation: Irrigation; Drainage. 
MANUFACTURED BY 


Joseph Edwards & Co., 


Mechanical Engineers and Machinists 
412; 414 & 416 Water St. New York 





f Sole Proprietors and Manufacturers of Andrews’ Patent Improved 
Anti-Friction Centrifugal Pump. 


motets ay se : N EW ‘PUI LSOM ETER 
. ES ATS 
ire ney ai erase oget, ae ve Woke 


Irrigating or yar Min 
6 Illustrated Descriptive Book containing Full Particulara 
Call or write for our new pase | pti 


led 
mr Steam Pump Co., 83 John Street, N. Y. 










































STEAM PUMPS for Hot or Cold, Fresh or 

Salt Water; for Oils, Naph- 

Tar; for Cane Juice, Liquors, Syrups, Scum; for Am- 

mag Alkalies, Extracts, Acids; for Thick, Volatile, Vis- 

cous or Foul Liquids, etc. Vacuum Pumps of the 

highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 


Bunt sy GUILD & GARRISON, Brooklyn, N. Y. 
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THE HOLLY MANUFACTURING COMPANY, © 50,000 
a E:-:  WWATER METERS 


Builders of Water Works MADE AND SOLD TO DATE BY 


ere. NATIONAL METER COMPANY, 
GASKILL PUMPING ENGINE, sidewennerilliaies 


WHICH HAS GIVEN A 


Test Duty of 127,170,000 Foot Pounds. CROWN WATER METER. 


AND AN AVERAGE 
YEARLY DUTY OF 105,426,000 FOOT POUNDS JOHN C. KELLEY, President, 
For one hundred pounds of coal. Send for Circular. Sept 1887, 252 Broadway, New York 


ALL PIP 







MANUFACTURER OF CAST IRON PIPES FOR 
CAR CASTINGS, 


GRATE BARS FOR OCEAN STEAMERS, WATER, GAS 4x0 STEAM. 


AND GENERAL FOUNDRY WORK. Offices : ALLENTOWN, PA., and 91 LIBERTY ST., NEW YORK. 


Peerless Recording Gauge. (NIM WATER METER CoO., 








Practical and Durable Gauge, (stablished 1868, WORCESTER, MASS. 


MANUFACTURERS OF 
Specially made for WATER-WORKS. Recording 


all variations of pressure on Mains ROTARY AND RECIPROCATING PISTON 


and Boilers. 


S. P. JONES, 28 School St., Easton, Maas. 
WRITE FOR CIRCULAR, - a 


Bagnall & Loud Block Company,| +» PRESSURE REGULATORS ex 


The largest and most reliable STEAM, WATER AND NATURAL GAS. 


manufacturers of 
Steam Gongs, Chronometers and other valves for steam fittings. Patent Bands, Taps and 


TACKLE BLOCKS Fittings for Water Pipes and general Hydraulic Works. 


in the United States. 


Would call attention of CONTRACTORS, BRIDGE BUILDERS to th pecialt 
Improved self-adjusting five roll Roller Bush Blocks. Improved Beltiuvrivating Metaline 
‘ocks. Improved Seif-locking Link Snatch Blocks, Improved Wrought Iron Blocks 
with rolled edges to save wearof rope. Be sure and call for the Star d of Blocks 


when ordering from dealers, 


“LOUD PATENT” 
A large capacity, and easy working pump for 
Water Works, Sewer Contractors, Foun- 


dation Builders, Mines. Quarries, 


or wherever it is desired to raise a large quantity of 
water, by hand power. ' 


The pump has large valves accessable by hand) and 
will pump watercontaining sand, gravel, sewage matter 
etc., without choking or any perceptible wear. 


Capacity from 3,000 to 4,500 galions 
per hour. 
These pumps are simple, durable and low priced. 
Send for circular and price list, 


162 Commercial Street, Boston, Mass. 


The Best and Most Practical Work on Earthwork Computation. 
WELLINGTON'S COMPUTATION OF EARTHWORK FROM DIAGRAMS, PIPE COVERINGS. 


STEAM PIP BOILE#S, 
IN TWO VOLUMES. FOR ES, BOILE 








» WACNER PATENT 
Steamed Underground Filters & Reservoirs 


* Points of Superiority and Reasons Why they 
are preferred to all Others, 





. lst.—Their yield, as compared with driven and other wells, is, at 
the lowest practical calculation, one-half more 

2d—They are almost absolutely free from impactation; but, 

3d—Could, in the event obstruction took place from any cause, 
be steamed out anew for two to ten per cent. of the co:t of mak.ng 
any other style of wells good as new when once obstructed by im- 
pctation, overflow orany other cause. ? 

4:'h—They are the cheapest, most satisfactory and most durable 
wells in existence. 

6th—They are the safest of any kind from surface tainting. 

6th—They need have no surface exposure an i wear. 

Tth—Tb eid colder water than any others, and are a grea 
saving to Soe distillers, etc., for cocling purposes. - ; 

Sth—Kor Water Works in Cities, Towns, Vil! . lams, and 
Water Supplies for Paper Mills, Starch, Sugar a 
they afford most complete satisfaction, Aeldins water as pure 
and crystal itke as can be obtained from the purest ef mountain 
ngs. 


We provide cities, towns, vil asylums, mills, factories, ew. 
with filters onty. or Water Works compiete, on liberal terma, and 
guarantee satisiaction, For further particulars, address 


The National Water Supply Co., 
Commercial Gazette Bidg., Crncrnwati O. 














and all Hot Surfaces made in secti~ 
Vol. L—Piatcs, “Seen. nimi} ssee| AS iS it % three fost long. “Hasy, to apply; lieht 
_ SOLD SEPARATELY OR TOGETHER. eS ep) Sontinental Works, Brookiyn, 
Gives quantities on inspection to the nearest cubic yard for both regular and irregula ASBESTOS MATERIALS, 


sections, direct from ordinary fleld-notes, Saves ultiplication and division. Very 
simple in use, Forsale by, see CHALMERS-SPENCE CO., FOOT OF EICHTH ST., NEW YORK. 
ENGINEERING NEWS, BRANCHES: Phila, 34S. 2d8t. Chicago, 144-146 E- Lake St. Pittsburg, 37 Lewis Block. 


Trrsune Burtpinec New Yore 
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a _ * BUFF & BERGER, 
En ; eerin & Surveying : KE: UFFEL & ESSER, No. 9 PROVINCE COURT, BOSTON, MASS. 
‘ gin g 44 127 Fulton St., and 42 Ann St., Manufectar. 
Ins‘ THRUMENTsS. c a — NEW yoRrK =" kinds of 
L. BHCHKHMANN A AY MANUFACTURERS AND IMPORSERS OF moet ¢ im- 
a 
57 Adams St. -: Surveying Instruments :- sea earns Eason 
Sethaah bok —?. . OHIO. > —) Fw Mathematical Instruments. B Large Illustrated Cata- 
ret-claes work ot reasonable prices : DRAWING PAPER of all kinds, = tmenta ete, 08 applleation, 
ee ea ING M. TALS 
GEO. M.-EDDY & CO., Fo. eae ee HELLER & BRIGHTLY, 
Manufacturers of a — ALL GOODS WARRANTED — qfP08 Mia, «Spring Garden and Rid Ridge Avenue 
MEASURING TAPES 3 a@ Send for Catalogue and Samples of Paper. - -o ga 2 sa tas cat 2) 
Of Cotton, Linen & Steel, ; onte 
FOR ALL PURPOSES, G. 2. WOOLMAN, 2 scope magnites from 10 to di 
351 to 353 Classon Ave. | 116 FULTON STREET, scope ‘length i0}z inches, shows 
BROOKLYN, N.Y. bjocte erect and not inverted) 
| NEW YORK caf aes same ash Gt 
FAUTH & CO. ncering Inst Saaatgaces ene Poon 
© 200 page Catalogue of Engineering Instru- —se are used by 
MANUFACTURERS OF ments and Drawing Materials on applica-¥ ' 


ENGINEERING INSTRUMENTS. 


n this Journal. 
Accuracy of graduation, powerful telescope, lightness tion and mentio J 





e U. 
since nts har last, bas ¢ i oH 


a we, etc., and on ali 








progress, and by a!/ 
with great strength, omens construction ana first class me. neers who have work re ee 
k ship arthe chief characteristics of our — a tive and i ing front azoaracy post 
mck ay =~ {ar catalogue. describing ‘the best go Ee". Ww. a A. rR ID A. mM, on opplt lication paid 
attachments end Vertical Sighting Arraneee MANUFACTURER OF hs hs “3 
ment in use 
WASHINGTON, D.C, 








Achromatic Telescope Objectives 


FROST & ADAMS, Telescope Object Glasses tor Surveying Instruments a specialty. 


37 Cornhill, All kinds of Lenses, Prisms, Plane Surfaces, ete. Satisfaction guaranteed. Correspon- 
Engineers, Surveyors Bosron, Mase. dence solicited. 


AND = WEST NEW BRICHTON, STATEN ISLAND, N.Y. 
Draughtmens’ Supplies.| Tapes, Chains, 
Field Books, &c. 


Mai! orders promptly attended to. Send for illus- 
trated catalogue. 


5» Established 1820, 


YOUNG & SONS 
Engineering 


Surveying 
Instruments. 


43 N. Seventh St., 
PHILADELPHIA. 


Drafteman’s Adjustable Curve Ruler. one ee ap- 
LATEST IMPROVED Highly commended. Makes any curve. .- , For sale everywhere 


ENGINEERING, SURVEYING EXCELLENT Back CoptEs 0! 
AND 
MINING INSTRUMENTS, 


wn with any Pen af 
a "On get AUTOC OPVIST 
ual- 
MANUFA BY | ea’ by va: 


ot . Oo . and 30 cts. postage. graphy. Specimens 
HEER & SEELIG, 14\ inch $1 50—30 inch, $2.87. Can be sent by mail for 7 cts, an 
Successors to L. R. Strassberger reer), Circulars gratis. FRANK W. DAVENPORT, (Patentee and Manufacturer.) Providence, R. |. ) AUTOCOPYIsT Co., 166 William street.New York 


192 & 184 Madieon St. Obienee ee H Ke 


Write tor illustrated’ entalean>. 
DRAWING Rotts 





















ARCHITECTS’ INK. 


WM. HOELTGEBAUM, WALPOLE DYE & CHEMICAL, WORKS, 


4 and 46 Oliver St., Bosto 
197 PEARL ST., New York, 


Architects and Engineers Supplies, 


BLUE PRINTS A SPECIALITY. 




















HERM. PFISTER, 
A. WHITCOMB & CO. 


Instruments carefully repaired. 
Manufacturer of ar 








SURVEYING 
axp eee on NOISELESS NOW USED 
Engineering W.& L.E. QU RLEY, IN sf 
Instruments, MANUFACTURERS OF Operation. 
195 West Fifth St., Civil Engineers’ and Surveyors’ NEW YORK 
Cincinnati, 0, 
“a pexrn | INSTRUMENTS, | positive UNDER ni 
Will send Illustrated Price List of new tn | 
provements on application. ! Displacement. A p p R 0 y A [ 
ee! QUEEN & CO, T H E F U E L-C AS | comersvorED 
MANUFACTURERS | EATWELY AND 
oF —-AND-— | 
ENGINEERING and Plan and Elevation. Scale, 1 = 3. ADOPTION 
suRvevinG _. |ELECTRIC ENGINEERING C0., ses Biiabis dis — 
QUEEN & CO’S., — dias THE 
improved Engineer's HAMILTON BUILDING, eee PROPES 


Transits & Levels. | iatteburgh, Pa. LIGHT 

‘ 1 

FOO stag Helena oe — This Company is prepared to make geo- AND 
DRAWING PAPER, | logical explorations for netural gas, and ad- 

List and description of our New Catalogues sent on | vice as to all questions connected with the C 0 y PAC T, 
acne drilling of gas wells and the economical 


i d safe introducti f nat- THE MOST 
SURVEYORS’ AND ENGINEERS’ | cratwes. All explorations and engineering 








Authorities. 


THE 
INSTRUMENTS and SUPPLIES wee a ACCURATE ENGRAVINGS 
CHAS, A. ASHBURNER, AND ILLUSTRATE 
as rR AN DOLPH, Late Geologist in Charge, Pennsylvania Survey. 


_\GHEAPEST, 


the % inch SIZE, 
51 W. 4th St,, CINCINNATI, 0, 








: . . For Engineers, 
Established 1853,_ Send for Catalogue, BOO KS Architects, DESCRIPTIVE CATALOGUE ON APPLICATION. 


ial APelaegge and Survovors can now be] Sg SUPPLIES | praughesmen; eee 
steel Tape ere Machine. | struction, and for Seientiic and | THE WATER-WASTE PREVENTION COMPANY, 
io News, September ard ev. ©. &. Engineering News Pub. Ct es tae ie 143 Nassau St., (Potter Building) New York. 





40 Biackstone Buliding Cleveland, oO. | 
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~ This page is sold for 1888 


TO THE 


NATIONAL METER CO. 


JOHN C. KELLEY, Pres't. 






252 Broadway, New York. 








WHITTIER MACHINE COMPANY 


SUCCESSORS TO THE 


a oean Machine M’f’g Co., 


Manufacturers of the catatael 


COFFIN VALVE 


~—FOR— 


WATER, GAS & STEAM, 


Fire Hydrants, 


POST and LOWRY. 


I EN ENT NOs ae 
12 INCH GATE. 


SLUICE GATES, 
and all kinds of Service Supply. 


IRON and STEEL BOILERS, TANK WORK. 


Works: Cranite. Cor. First St. 
SO. BOSTON, MASS. 


THACHER & BREYMANN, 
Submarine Engineers & Divers. 


Contractors for Submarine work of all kinds where divers are required. Recovering 
sunken property 


Laying Submerged Pipes for Water,Gasand Sewerage a Specialty 
Estimates and Consultation promptly given. “orrespondence solicited. 


Office: Room 1, King’s Block, Toledo, Ohio, 














' 








ESTABLISHED 184. 


A SCHRADER & SON, 


Manufacturers of 
Submarine Armor 
aND 


SHAFTING DEPARTMENT 


EDISON MACHINE WORKS 


Diving Apparatus. 


32 Rose St.. New York. 
Improved Bolt Helmet 








Bs. BR. LOW, 
SUSMARINE ENGINEER, 
WRECKER AND DIVER. 


Ships examined and repaired 
#4 without docking and sunken ves- 
sels and cargoes raised. Subma- 
rine drilling, blasting. laying 
foundations for bridges, ete. Re- 
pairing Marine Railways, Wreck- 

ng Pontoons and divers always 
in readiness. }o. 2 Coenties Sli 
Residence, 361 Pleasant Ave., R 
W. Cor. E. 119 St., New York. 





THE LEHICH VALLEY 


GREOSOTING WORKS. 


H. —— y Goodwin Perth Amboy, N. - “ir Berg 





SCHENECTADY, N. Y. 


Lamia, eng and Ties creosoted with DEAD an OF 
AL TAR. Creosoted timber furnished. 

Capac - an feet B. M., per month. Cylinders 80 feet 
long. Direct Rail and Water Communication. 





SALESRCOM ; 


19 DEY ST., N. Y. 
SHAFTING, PULLEYS, HANGERS, 
COUPLINGS, &c. 


Write for Illustrated Price List with Discount 


if Machine Moulded Pulley Cast- 
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THE EDDY 


STAND PIPE 


OF STEEL OR 


FOR WATER WORKS 


TANKS AND STEAM BOILERS 
IRON, CONTRACTED FOR BY 
UNION FRON WoOoRES Co., 
SuccessorstoALFRED WEBB & CO. 
CHATTANOOGA, TENN 





Check and Foot Valves, W. C. McCLALLAN, ene 


——e Contractor ioe Public Works 





Office at United States Hotel || Water Works, Gas Works, 
Sewers and Railroads. 
Boston, Mass. Construction ” Securities Negotiated. 








2. F. MOFFETT. H. C, HODGKINS, C. E. 4, V. CLARKE, C. E. 


MOFFETT, HODGKINS & CLARKE, 
ENGINEERS AND CONTRACTORS, 


WATERTOWN, NM. ¥Y- 
F. A. HINDS, . - - Consulting Engineer. 


SPREE ALSEES : Construction of Water-Works, Gas Works, Electric Lighting. 
Sewerage in Cities and Towns, Also, general Railroad Engineering 
‘ a Construction. Plans, Specifications and Estimates prepared, 


New York Office 34 1-2 Pine Street, Wm. Henry Baldwin, C. E., Manager, 





Jas. S$. Kuhn Treasurer. 
W. S. Kuhn. Gen. Mang’r. 


D. W. Hitchcock, Chairman, Financial Agents : 
E. C. Converse, ViceChairman. H.M. Payson & Co., Portland, Me. 


American Water-works & Guarantee Co., 
LIMITED. 
PAID UP CAPITAL $500,000. 


JFFICES : McKeesport, Pa, 104 John Street, New York. 70 Federal Street, Boston. 
GENERAL MANAGERS OFFICE, ENGLISH BLOCK, PITTSBURG, PA. 


SPECIALTIES: BUILD and MAINTAIN WATER-WORKS, CAS WORKS, ELECTRIC 
LICHTING and SEW ERACE in Cities and Towns by Franchise or Contract. 


WUOD PRESERVING WITH WOOD CREOSOTE OIL. 


Office Carolina Oil & Creosote Co., Wilmington, N. C., Jan. 1, 1886. 

The Carolina Oil and Creosote Company, located at Wilmington, N. C., is 
the sole proprietor of the patent for manufacturing Wood Creosote Oil and injec- 
ting said oil into wood, which ts guaranteed by the company to preserve the wooa 
against the ravages of the teredo worm and other insects in salt water as 
well as againstdry and wet rot. Wood properly prepared with Wood Creosote 
Oil ts recommended by the Company for Street Paving, Railrcad Ties, Bridge 
Timbers Trestles, Telegraph Poles, Fence Posts Piling for Piers and 
Wharves. Being located in the largest pine section in the world, and manufactur- 
ing our own Creosote Oil, the Company can fill the largest orders with satisfac- 
tion as to price, quality and despatch in delivery. We refer, by permission to 





Gen. Q. A. Gillmore, U. 8. Engineer Corps New York City; Capt. W. H. Bixby. U. 8 
Engineer Corps, Wilmington, N. C.: Dr. John B. Hamilton, Surgeon General Marine 
Hospital Service, Washington, D. C.; Ool. W. Ix Trenholm. Comptroller of the Currency: 
Washington, D. C.; Capt. John F. Devine, General Supt. Atlantic Coast Line, Wilmington 
N. C.; Senator M. C. Butler, Washington, D. C.. Senator P. B. Plumb, Washington, D. C. 
Senator Wm. Mahone, Washington, D. C.; Senator Warner Miller, Washington, D. C.; Hon 
Geo. West. M.C., Washirgton, D, C. and Capt James B. Eads, New York City. 

For further particulars address 


LUDWIG HANSEN, Gen, Supt., Wilmington, N, C. 


BOSTON. 


i ings for sale low ConcrREss ST 
THE HPPINGER ct F 


CREOSOTING WORKS. 


mm FOOT OF SIXTH STREET, GOWANUS CANAL, BROOKLYN, 
: New York Office, 160 Water Street. 





Timber Creosoted by our improved process. Creosoted Piles and Railroad Ties furnished 
GEO. 8, berecureetanre or 





) Bis) §— Introduced in 1838, and up to 1886 DEAD OIL OF COAL TAR is the only kp hat will preserve 
m timber for all Approved  Comenisias th of Ti ber so of 

te . Society of Oi wil Eugineore. We ase onl sonly the ae So DEAD O Oil, OF GOAL rae wh which the tests 

: ~ Bee marine, and 
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ASPHALT PAVING | FLOORS 


ROADWAYS and SIDEWALKS. 


Disinfected Waterproof and Air- 
proof Cellars. 


CONTRACTS AT LOWEST RATES. 
ESTIMATES MADE ON APPLICATION. 


6 Miles of 10th Ave. Railway 


ith this paving. being the largest con- 
at in Kew ork City. 


HENRY BOLZE. 


Importer of Asphalt and manufacturer of Asphalt 
Pavements. 
506 East 89 Street, New York. 


Before laying Pavements write for list of 
references of work done. 


DYCKERHOFF 


PORTLAND CEMENT 
Is superior to any other Fortiaad ¢ Gement 





made. Oircular w Testimonials 

sent on application. & 

48 William St, N.Y. Sole Agent, U. 8, 
Established 


HUDSON ” GEMENT 
R C0, 


RIVE 
Manufacturers of First Quality. 
Rosendale Hydraulic Cement 


if the United § i 
Shipped to any past of ae PD Cane <P tat 
H.R. BRICHAM, Sec. 95 Liberty St-, New York- 


UNION AKRON CEMENT CO., 


Sole Manufacturers of the 


AKRON CEMENT, 


(Star Brand) 
arranted equal to any Hpdeanite Cement manufac- 


t ae in oe count ere y, *teoted for CON- 
ORETE and i UNDE AT RR. Capacity of works 
1,500 barrels daily. 


Offico, 141 Erie St., Buffalo, N. Y. 


CALVIN TOMKINS, 


General Construction Supplies. 


Tomkins Cove, °°" Macadam Stone. 


erete and 
“Old Newark ” Co’s Cement & Plaster, 
Brick by cargo, Lime, Building Stone, Ete., 


387 South Street, New York, 
and Building Material Exchange. 65 Liberty 8t..New York 
3 o'clock, daily. TELEPHONE, No. 731 SPRING. 








The oldest and most 

relhhable cement works 
in Germany Cele- 
brated tor Uniform- 
ity of Quality. For 
particulars apply to 


Eckmeyer & Co., 
GEN’'L AGENTS. 
42 Beaver St.,N.Y. 


MAHOGANY AND CHERRY STAINS. 


Superior to any stains yet introduced for 
interior work and finishing. Can ap- 
plied to any variety of wood. Experts can 
not detect the stained from the natural wood, 
Send for circulars, giving full particulars to 
the sole manufacturers. 


Walpole Dye & Chemical Works, 


importers and Manufacturers of every 
description of Dyes and Chemicals. 


44 & 46 Oliver street, Boston, Mass. 


MONEY SAVED. 


On Books it as good as money saved on 
anything. One of the easiest things te 
save on, too, if you only have a care. 
WT he price ofthe English edition of Baldwin 
Latham’s Sanitary Engineering, is $12. 
For avery short time longer you ean buy the 
same book reprinted by us for $2.00. There 
is no time like now toimprove an opportu- 
tunity. Address 
ENGINEERING NEWS PUB. CO., 
Tribune Building, New York. 
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of Railroad Stations, Public 
Buildings, Stables, Cellars, &c, 


ROOFS, CARRIAGEWAYS & SIDEWALKS 


LAID WITH 


VAL DE TRAVERS 


ROCK ASPHALTE. 


Duratie, Fireproof and smpervious. 
For estimates and list = works executed, apply 


The Neuchatel Asphalt Co, Lil 


265 ‘BROADWAY, NEW YORK. 
HENRY R. BRADBURY, Manager. 


JAMES BRAND}, 


7 Burling Slip, 
NEW YORK. | 
P. 0. Box 1098. | 


ies 


Pe RTLAND CEMEN 


43 


ak. Nt 
MARI - 
y 


SOLE AGENTS FOR 


BURHAM(ENGLISH PORTLAND, ) 
FEWER (GERMAN PORTLAND.) 


Importer of the following Cements. 


Jogsom Antwerp Portland. ) | Keene’sSuperfine. | 
Lafarge French Keene's Coarse. 


| GRANOLITHIC | THE BEST PAVEMENT MADE. 
20 


0,000 ft. “in 3852: 
Stands Severest Test. Particulars on application to ’ : r 


MATT TAYLOR & SON, So asStttewireed: New Yor.” 


GIBB’S PORTLAND CEMENT. 


it Is the most Economical to use and comparisons are Invited.with other’brands. 
Extract of paper read before Am, Soc, C. E. sent on application, 


Howard Fleming Sincones 23 Liberty St.,N.Y, 


& importer 
BLACK CROSS & LAGERDORFER | ROMAN AND KEENE’S 
PORTLAND CEMENTS. 


LOUISVILLE CEMENT. 


The undersigned is General Agent for the following Standard Brands of Louisville Cement: 


FALLA WILLS (J. Huime Brand.) BLACK DIAMOND MILLS (River. 
SPEED Mii a FALLS C MILLS. Qunen CITY Wis. ACORN MILLIS, | 
BvUACS DIAMOND MILLS (Rallroad. FERN LEAF MILLIS. 

This Cement has been in general use throughout the West and South since 1830; most of the | 
public works having been constructed wns it. Orders fer shipments to any part of the conn- 
try. by rail or wists will receive t and careful attention. Sales for 1886. 925,210 
Barreis. ESTERN CEM tATION, 247 W. Main St.. Louisville. Ky, | 


UTICA HYDRAULIC CEMENT. 











oe, under eeianed are General Agents for the out The Cla rk and Black Balt ull Brande 
f Utica Cement in general use throughout the west for the past 40 
aaageed or Sewer, Water and Gas Works, Ca acity 


ial! 
2000 patres - dail ned ex. 
Gestvely for the op 20 years in the Construction ¥, over $00 mile * of Sewers | 
mene ene: and by Som e several Gas — nies of thesame city, al to any 
Se nel Orders will cane mrcckes and careful 
MEACHAM & WRICHT, Cenil. A 
OR MARKET &T., CHICA 


attention, 





O. ‘nL. 


STETTING:unPORTLAND CEMENT 


HAS NO SUPERIOR. SEND FOR TESTS. 
GERMAN ASPHALT MASTIC, 


ERSKINE W. FISHER, 18 BROADWAY, NEW YORK. 


“UY BOS.” ann 


CEMENT, 


The “Old Rebtabio") brand o of Knight,Bevan % Sturge (K. B. &8.) 
of London, England. t known of all Portland Cements 
Universally popular 2 poets to give perfect satisfaction for 
any purpose requiring Portland Cemen 


SINCLAIR & BABSON, Sole Agents in the U. 8. 
16 & 18 Exchange Place, New York. 


COOPER’S 
SPECIFICATIONS OF IRON 











RAILWAY BRIDGES. <.... 


NES GME. 


Prest & Gen! Mang’r, 


DETROIT, MICH 


MANUFACTURERS OF 


CAST IRON 


ALSO GENERAL FOUNDRY WORK, 


aa 


Xill 


ae 


COMPAGNIE GENERALE 
DES 


Sw AsphalteFrancac« 


117 Quai Vaimy Paris. 
proprictors of the mines of Seyssel 
Ragusa, &c. 





Sole 


W. H. DELANO, Director. LEON MALO,.Con. Eng 


bitects and Engineers are uested fo specify 
ton Sepoont Rock Asphalt.for sidewalks. fi: re-peeed toe roofs, 
ao ht floors, sanitary cellars, e:c.; also Com- 
ock Asphalte, for roadways, the work to be 


E.H. WOOTTON 
35 Broadway, New York. 
General Agent for the United States & Canada 
qusmipuimeneunnenapeneneehainmetanmimcendntenapapaneitiasiiahingsidienimmpeen 


Lesley & Trinkle, 


\ (Successors to 
- J. Cambell, Harris & Co.) 


K. B. 8. and Dycker.- 
hoff Portland and 
Hudson River Ro- 
/ sendale Cement. 

/ Giant and Saylor’s Por 
land, Improved Union, Im 
proved Anchor, Union, An 
chor, Copley and Egypt Ce 
ments, 


Fairmount Avenue Wharf, Phiia., Pa. 


WALPOLE MORTAR BLACK. 


THE ORIGINAL. 

The best in use and the only one that has 
stood the test of time. It improves the mor- 
tar, and is cheaper and better than Lamp- 
black. ware of imitations and use onl 
the “Walpole.” WAI POLE DYE & CHEM- 
ICAL WORKS, Importers and Manufacturers 


} —— 





/ of every description of Dyes and Chemicals. 


41 to 46 Oliver street, Boston. 


New York Cement Co., 


Manufacturers of first quality 
ROSZNDALE HYDRAULIC CEMENT. 


s@-Com parison of tests and quality tnvited 
| Correspondence solicited with eqaincers. eon 
tractors and dealers at home and abroad. 


TEOMAS MILLER, Jz., Sec. 
Office 6 Dey Street, New York 


Hydraulic 


CUMBERLAND ctxer 


CEMENT 


Descriptive Pamphlet free on application 


Cumberland Hydraulic Cement Mfg Co. 
67 William St., Box 2713, New York. 


Hurricane Island Granite Co. 
DAVIS TILLSON. Proprietor. 
Quarrymen and Dealers in 


ROUGH AND DRESSED 


GRANITE. 


Polished Columns, and Pilasters, 


- Betimates | furnished, Architects and Con- 
tractors. Lar © quantities of Paving Blocks 
constantly on hand. 


w.s. WHITE, Agent, 
P.O. Address Rockland, Maine. 


PORTLAND CEMENT 
PIPE & STONE COMPANY. 


Manufacturers under the STUCKWEL. 
PATENTS of Sewer and Well Pipe, and 
machinery to make the same better and fas 
ter than the old way. Agentsfor Tiles, ete. 
ofall kinds. Office, 24 Plum S8t., Works nea 
Tnior Depot, PorTiLanD, Marne. 


BOOKS [tans 
33 SUPPLIES 





. Saenan, 
rau men 
Raliroad Con- 
and for Scientific and 
Schools, 02 SALE Seaman 


News Pub. Co."a'r- civ” 


W.C. McMILLAN, Sec’ y Treas, 
J. H. WHITING. Superintendent. 





Technical 


” DETROIT PIPE 4 FOUNDRY CO., 


IGAN. 


PIPE FOR WATER AND GAS 


ALL SIZES FLANGE PIPE from 2 to 42 INCHES. 


Office No, 1 Newberry and McMillaz Delidide 
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WHITTIER MACHINE COMPANY || EDDY 


SUCCE ES TO THE 
Boston Machine M’f’g Co., 


Manufacturers of the original 


COFFIN VALVE 


—FOR-— 


WATER, GAS & STEAM, 


Fire Hydrants, 


POST and LOWRY. 
Check and Foot Valves, 


SLUICE GATES, 
and all kinds of Service Supply. 


IRON and STEEL BOILERS, TANK WORK, 


Works: Cranite. Cor. First St. 
SO. BOSTON, MASS. 


THACHER & BREYMANN, 
Submarine Engineers & Divers. 


Oontractors for Submarine work of al! ki i 
oulteee all Kinds where divers are required. Recovering 


Laying Submerged Pipes for Water,Gasand Sewerage a Specialty 
Estimates and Consultation promptly given. “orrespondence solicited. 


Office: Room 1, King’s Block, Toledo, Ohio, 











EDISON MACHINE WORKS 


Manufacturers of 
Submarine Armor 


aD # 
Diving Apparatus, 


32 Rose St.. New York, 
Improved Bolt Helmet 





rrr 


BB. BR. LOW, 
SUBMARINE ENGINEER, 
WRECKER AND DIVER, 


Ships examined and repaired 
without docking and sunken vege 
sels and cargoes raised. Subma- 
rine drilling, blasting. laying 
foundations for bridges, ete. Re- 

airing Marine Railways, Wrecks 
ng Pontoons and divers always 
in readiness. bo. 2 Coenties Slip, 
Residence, 361 Pleasant Ave., 
W. Cor. E. 119 8t., New York. 








THE LEHICH VALLEY 


GREOSOTING WORKS, 


H.Stanley Goodwin Porth Amboy, N. J. YM gene Bere 


Lumber, Piling and Ties creosoted with DEAD OIL OF 
COAL TAR, Creosoted timber furnished. 
Capacity 400,000 feet B. M., per month. Cylinders 80 feet 
long. Direct Rail and Water Communication. 





SCHENECTADY, N. Y. 















SHAFTING, PULLEYS, HANGERS, 
COUPLINGS, &c. 


Write for Illustrated Price List with Discount 


Machine Moulded Pulley Cast- 
ings for sale low 


CoNGRESS ST. BOSTON. 





New York Office, 


Timber Creosoted by our improved process. 


act 


A SCHRADER & SON, | 


TEE HPPINGEHR ct FF 


REFER ENW 
Reference is mado to the follow: 
those wi Pave used our timber sinos 19: C 
CREOSO I ING WORKS. UB Gon. Mebarand. U8 A DRA, Gen. 


Introduced in 1838, and up to 1886 DEAD OIL OF COAL TAR is the only known product that will preserve 


— i for al wed by the “* Committ Timber” of the American 
Society of Givi Eneneere We bsevonly tbe beet eS Se hich haa the testa | 
. and to-da’ own * 
since is v Se ravages marine, and 










STAND PIPES “Sans ano evea sontes 
OF STEEL OR IRON, CONTRACTED FOR BY 


UNION FRON WOoREZES CoO., 
SuccessorstoALFRED WEBB & CO. 
CHATTANOOGA, TENN 


W. C. McCLALLAN,+——__ 


——e Contractor for Public Works 
Offlor <4 "7-144 Gdadan Patel ll Water Works, Gas Works, 


a 





E 


"9 


Al 





Z 


‘| the s 


ting 

against the ravages of ‘the-teredo worm ana otner 

well as againstdry and wet rot. Wood properly prepared with Wood Creosote 
Oil is recommended by the Company for Street Paving, Railrcad Ties, Bridge 
Timbers Trestles, Telegraph Poles, Fence Posts Piling for Piers and 
Wharves. Being located in the largest pine section in the world, and manufactur- 
ing our own Creosote Oil, the Company can fill the largest orders with satisfac- 
tion as to price, quality and despatch in delivery. We refer, by permission to 





Gen. Q. A. Gillmore, U. 8, Engineer Corps New York City; Capt. W. H. Bixby. U.S 
Engineer Corps, Wilmington, N. C.: Dr. John B. Hamilton, Surgeon General Marine 
Hospital Service, Washington, D. C.; Col. W. Ix Trenholm. Comptroller of the Currency’ 
Washington, D. C.; Capt. John F. Devine, General Supt. Atlantic Coast Line, Wilmington 
N.C.; Senator M. C. Butler, Washington, D. C.. Senator P. B. Plumb, Washington, D. C. 
Senator Wm. Mahone, Washington, D. C.; Senator Warner Miller, Washington, D. C.; Hon 
Geo. West. M.C., Wasbirgton, D, C. and Capt James B. Eads, New York City. 

For further particulars address 


LUDWIG HANSEN, Gen, Supt., Wilmington, N, C, 
“a 





s 
being # few o1 







160 Water Street. 


Creosoted Piles and Railroad Ties furnished | Phi 
GEO, 8, VALENTINE, Manager. P 


. & J. Yorsten, Pictou, N. 5 

















ASPHALT PAVING | FLOORS istciceeazes 


ROADWAYS and SIDEWALKS. 


Disinfected Waterproof and Air- 
proof Cellars. 
CONTRACTS AT LOWEST RATES. 
ESTIMATES MADE ON APPLICATION. 


6 Miles of 10th Ave. Railway 


th this paving, being the largest con- 
lt in Rew ork City. 


HENRY BOLZE. 


Importer of Asphalt and manufacturer of Asphalt 
Pavements. 


506 East 89 Street, New York. 


Before laying neat write for list of 
references of work done. 


DYCKERHOFF 


PORTLAND CEMENT 


ior to any other Portland Cement 
Io govern and Tests 


made. Circular Testimonials 
senton Sen £ 
48 William St,, N.Y. Sole Agent, U. 8, 





HUDSON <A> CEMENT 









importers and Manufacturers of every 
description of Dyes and Chemicals. 


44 & 46 Oliver street, Boston, Mass. 


MONEY SAVED. 


On Books it as good as money saved on 
One of the easiest things to 


anything. 
save on, too, if you only have a care. 


WT he price ofthe English edition of Baldwin 
Latham’s Sanitary Engineering, is $12. 
For avery short time longer you can buy the 

same book reprinted by us for $2.00. There 


is no time like now toimprove an opportu- 
tunity. Address 
ENGINEERING NEWS PUB. CO., 


Tribune Building, New York. 
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XIll 


ad 





‘AMES BRAND| 
7 Burling Slip, 


COMPAGNIE GENERALE 


eres 


ROOFS, CARRIAGEWAYS & SIDEWALKS 


LAID WITH 





NEW YORK. 117 Quai Vaimy Paris. 
VAL DE TRAVERS Sole proprietors of the mines of Seyssel 
P. 0. Box 1098. Ragusa, &c. 


ROCK ASPHALTE. 


Duratie, Fireproof and impervious. 
For estimates and list _ works executed, apply 


The Neuchatel Asphalt Co., Lil 


265 ‘BROADWAY, NEW YORK. 
HENRY R. BRADBURY, Manager. 


| 
W. H. DELANO, Director. LEON MALO.Con. Eng 





SOLE AGENTS FOR 


BURHAM ENGLISH PORTLAND, ) 
FEWER (GERMAN PORTLAND.) 


Importer of the following Cements. 


Josson(Antwerp Portiand.) | Keene’sSuperfine. 
Lafarge French ” Keene's Coarse. 


| GRANOLITHIC eves ove 
: 


Architects and Engineers are requested to 
for Seysse! Rock Asphalt,for cideweihs, fire- paced eee, 
—S, floors, sanitary cellars, e'c.; airo Com- 

. ck Asphaite, for roadways, the work to be 
one by 


E.H. WOOTTON 
35 Broadway, New York. 
General Agent for the United States & Canada 


Lesley & Trinkle, 


\ (Successors to 
\ J. Cambell, Harris & Co.) 


a K. B. 8. and Dycker- 
Sem hoff Portland and 
}Hudson River Ro- 
/ sendale Cement. 


Giant and Saylor’s Por 
land, Improved Union, Im 
proved Anchor, Union, An 
chor, Copley and Egypt Ce 
ments, 


Fairmount Avenue Wharf, Phiia., Pa. 


WALPOLE MORTAR BLACK. 


THE ORIGINAL. 

The best in use and the only one that has 
stood the test of time. It puprense the mor- 
tar, and is cheaper and better See samp. 
black. Beware of imitations and u 
the “Walpole.” WAI POLE DYEAC SHE Eye. 
ICAL WORKS. Importers and Manufacturers 
, of every description of Dyes and Chemicals, 
41 to 46 Oliver street, Boston. 


New York Cement Co., 


Manufacturers of first quality 
ROSZNDALE HYDRAULIC CEMENT. 


a@- Comparison of tests and quality tnvited 
Correspondence solicited with eqaineers. con 
tractors and dealers at home and a 


TEOMAS MILLER, Jz., 
Office 5 Dey Street, oo York 


Hydraulic 


CUMBERLAND ctvex 


CEMENT 


Descriptive Pamphiet free on application 


Cumberland Hydraulic Cement Mfg Co. 
67 William St., Box 2713, New York. 









? 0,000 ft. laid in the U. 8 
Stands Severest Test. Particulars on application to 


MATT TAYLOR & SON, SC asSitteSireet: New York. 


GIBB’S PORTLAND CEMENT. 


ent wee 


--* to use and comparisons are Invited.with otherbrands. 
read before Am. Soc, C, E. sent on application, 


"ing Sass 23 Liberty St.,N.Y, 


-\queneer sR ROMAN AND KEENE’S 
LAN | CEMENTS. 


ALLE CEMENT. 


-_ for ~ following Standard Brands of Louisville Cement: 


BLACK DIAMOND MILLS (River. 
TY — CITY WiL.s. ACORN 
BD MILIS (Rallroad.) FERN LEAF MILIS. 


cal use throughout the West and South since 1830; most of the 
tructed with it. Orders fer shipments toany part of the conn- 


ive prompt and careful attention. Sales for 1886. 825,210 
1ATION, 2473 W. Main St.. Loutsville. Ky. 
a 


the e James Clark and Black Balt ull Brands 
a theo hout the west for the past 40 eae 
apacity 2000 serre® daily. dex. 
the Os Mibotruction of over 400 ules ¢ of 3 rein 
4 of thesame city, aS mle al to any At 
a A eti ona wil lone pent and careful 


AM & WRICHT, Cenl. s. 
98 MARKET 8T., CHICAGO, ILL. 


caPORTLAND CEMENT 


ERIOR. SEND FOR TESTS. 
ASPHALT MASTIC, 


INE W. FISHER, 18 BROADWAY, NEW YORK. 


K. B & §. 49 PORTLAND 


CEMENT, 


The “Old Reliable” prend o of as Bevan & Sturge (K. B. &8.) 
of London, England. known of all Portland Cements, 
Universally popular es ee to give perfect satisfaction for 
any purpose requiring Portland Cemen 


SINCLAIR & BABSON, Sole Agents in the U. 8. 
16 & 18 Exchange Place, New York. 


COOPER’S 


ILLS, 















Hurricane Island Granite Co. 
DAVIS TILLSON. Proprietor. 
Quarrymen and Dealers in 


ROUGH AND DRESSED 


GRANITE. 


Polished Columns, and Pilasters. 


* Estimates furnished, Architects and Con- 
tractors. Large as quantities of Paving Blocks 
constantly on 


w.s. WHITE, Agent, 
P. O. Address Rockiand, Maine. 
PORTLAND CEMENT 
PIPE & STONE COMPANY. 











Manufacturers under the STUCKWELL 
PATENTS of Sewerand Well Pipe, and 
machinery to make the same better and fas 
ter than the old way, Agentsfor Tiles, ete. 
ofall kinds. Office, 24 Pium 8t., Works nea 
Union Depot, PorTLAND, MAINE. 
SPECIFICATIONS OF IRON ee Architects, 
AND rene omen, 
RAILWAY BRIDGES. oo eno: 
25 CHNTS Engineering News Pub.Co."x:3 cts" 
GH MCMILLAN: Vice Prest & Gen! Mang’, YiCMS Set Ee 
DETROIT PIPE &® FOUNDRY CO., 
DETROIT, MICHIGAN. 
MANUFACTURERS OF 
CAST IRON PIPE FOR WATER AND GAS 
ALL SIZES FLANGE PIPE from 2 to 42 INCHES. 
ALSO GENERAL FOUNDRY WORK. 
Office No, 1 Newberry and McMillan Building 


wa 
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He MOC SIDES. PHCENIXVILLE BRIDCE | WORKS. ome: Sera 


ENGINEERS AND BUILDERS OF 


a 3 ~~ 7c Edges, Viadncts, Hoos Turn-Tables, Lite 


ALL WORK DON 

ON THE PREMISES 
—FROM ORE TO 
FINISHED BRIDGE 


Illustrated Album 
Mailed on receipt of 
$3.00. 









SPECIALTIES: 
me Accurate. workmanship; 
Sethe use of Double-Re- 
fined Iron; no welds; 
= «Pho nix Upper-chords 
. and Posts; the best form 
CATSKILL pRioce. of Strut known. 


DAVID REEVES, President. ADOLPHUS BONZANO, Vice-Pres. and Chief Eng’ r, WILLIAM H. REEVES.Gen. Supt. -FRANK T. DAVIS. Treasurer. 
. or ANDERSON ec BARR, i sia 


ENGINEERS »» CONTRACTORS.& 








ATCHAFALAYA BRIDGE, TZXAS PACIFIC RAILWAY, 
SPECIALTIES 


Pneumatic Work, Deep Foundations and Tithe 3 in Sof Materials, 


OONTROL THE PATENTS FOR THE so aun DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Automat Dred, f 
Sinking Oylinders. 240 1lth STREET, JERSEY CITY, N. J. 


SMITH BRIDGE COMPANY, "C2208 =8=>cz,_worxs 


ATLROAD pripane. AND eae WROUGHT mow STRUC- 
TOLEDO, O. 
MANUFACTURE 


SUPERIOR WROUGHT IRON TURNTAGLES A SPECIALTY, 
Works on Grand Junction Railroad. - - - Annual Capacity 5,000 Tons. 
C. O, MORRISON, President. J.C. MORRISON, Secretary. 
ai: aaa THE COLUMBIA BRIDGE COMPANY. 
ENGINEERS AND BUILDERS 
B A D G F S - OFFICE AND WORKS, LOUIE STREET, - DAYTON, OHIO. 
: ==" |The MASSILLON BRIDGE COMPANY, 
i me a z & 4. SPRAGUE, Prost, ~ MASSILLON, O.,}: A AON Gh Beer. & Treas 
w M. 3. D A LY, Sec a passin s aemneuest onion and Viaducts of Wrougbt dcr: Ael Conall and Wood 


Of Iron and Steel Railroad and Highway Bridges, Viaducts, Trestles. Roofs and Turn Tables 
Also Combination (Iron and Wood) Stone Areb and Wire Bridges. 





NEW YORK $ STONE Bada aca COM PANY. Also Iron Turn-Tables, Roofs and Buildings. and General Structural Iron Work 
amineeae: it ng 3 Martie h Graber, Ne OPO bier. Toledo Office, Room 7 Merchants’ National Bank Building 


ee 
W.@, COOLIDGE, R. A, SHAILER. Cc. R, SCHNIGLAU. 


W.. G.-GCOQOOLIDGE & CO., 
- —e ENGINEERS AND CONTRACTORS, 
SA PXDR Ie m ; ‘ en AND BUILDERS OF 
Arches, E Sa , Bridges, Buildings and Substructures 
; MONTAUK BLOCK, CHICAGO. 
J. &. ROBINSON, 
Artesian Wells. Foundation Soundings, 


FOR BRIDGES AND HEAVY BUILDINGS. 


Robinson’s Patent Cylindrical Caisson 


FOR DEEP FOURRWETORS and TUNNELING. References: Chief Eacineors, B, &0. 
.. P, R. R, and Cities of Philadelphia and Boston. Addre 


2300 Market Street, Philadelphia, Pa. 


NIAGARA BRIDGE WORKS, 


BUFFALO, N. Y. 
Wrought tron Bridges, Roofs, Turn-Tables and General iron Work. 


Office and Works; Forest Ave.,corner Niagara St. 
G. 0. BELL 8. J. FIELDS 


Abutments, 


Bridges, 





WATTS COOKE, President. W. O. FAYERWEATHER, Treasurer. 
F. A. LEERS. Engineer, 


econ MIGTONG CO RoRRIRIECRLY. mmenon aesvacon |PASSAIG ROLLING MILL COMPANY. 


DANIEL R. COFRODE, COFRODE & EVANS LOUIS P. EVANS. Works at PATERSON, N. J. New York Office, 45 Broadway. 
BRIDCE BUILDERS. 
ENGINEERS AND CONTRACTORS. Wrought Iron Railroad and Highway Bridges, Yiaducts, Roofs, Depots, 


(Designs furnished If required.) Turntables, Elevated, R. R., ete. 


Railroad Bridges & Trestie Work. Mill & Factory Buildings, etc. Manufacturers of all kinds of Iron Work for Bridges and Buildings. 
POTTSTOWN, PA. Plans and Estimates furnished. 











ENGINEERING NEWS 


EDGE MOOR IRON CO., 


DESIGN AND ™ 


RAILWAY BiIDGES VIADUGTS 4 ROOFS; 


AND IRON. 
Tensile Members a ema the roth in of 5 Eerengous Metal and without Welds, 


les or 
red b 7 Procenses which Insure an Entire Absence of 
Construction Strains. 


WROUGHT IRON TURNTABLES 


WITH CENTRES of CONICAL STEEL ROLLERS and STEEL PLATES 


GALLOWAY BOILERS, 
Giving Greatest Safety, Economy and Durability. 
MAIN Gersce: AR we SELLERS Pree 8. | PHILADELPHIA OFFICE: 
SELLERS, J 2 Ve Pp 


on Brel nl River. , 
Post Office, Wilmington, Del. ELL tr Treasurer. HAMILTON 8°REET, 


THE PHENIX IRON CO., 


410 Walnut Street, Philadelphia. 


MANUFACTURERS OF 
CURVED, STRAIGHT AND HIPPED 


WROUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS 


and all kinds of Iron Framing usedin the construction of Fire-Proof Buildings 
DECK BEAMS, CHANNEL, ANGLE AND T BARS 
Curved to Template. largely used in the construction of Iron Vessels. 


PATENT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS, 


And all shapes used for Top and Bottom Chords Posts, Tie-Rods, ete.. for Bridges 


Rallroad Iron. Street Rails, Rail Joints and Wrought-Iron Chairs. Refined Bar 
shafting, and Every Variety of Shape Iron Made to Order. 


Plans and Specifications furnished. Address 


Compression Members Manufactu 


| 














The Berlin Iron Bridge Company 
EAST BERLIN, CONN. BINGHAMTON, N. Y. 
OHAS. M. JARVIS, Pres. and Ohief Eng. | 3URR K. FLELD, Secretary & Treasurer 






BRIDGL AT LOWELL, MASS. FIVE SPANS, 152 ERT EACH. ROADWAY, 32 FEET. TWO WALKS,7 FEET RACH. 


IRON RAILROAD & HIGHWAY BRIDGHs: 


IRON ROOFS COVFRED WITH SLATE 
Corrugated Iron Fire-Proof Doors and Shutters. Plate and Box Sinton” Teena Caullvcsiten, 


eee anette eee ee 
KING IRON BRIDCE & MANUFACTURING COMPANY 


CLEVHLAND, OHIO. 
NSEEEELIN 
EX EX bx! Rh PX 
W ROUGHT-IRON BRIDGES. 
Iron, Steel and Combination Bridges for Raliroads and Highway~. 
FRUASIING Ereitent, |. MARLEY 1 GUS, Rrewarer. § H PORTER, pngineer 
Wa. Sooy Smitu, Vice President 


Cuas. SoorsmITH, President. ae aaad 
SSOCOYSMITH & Se 
CONTRACTING Se eee (In 


Design and Build in every part of the country, Bridge Piers, Difficult 









nels, ete. 
— Poetsch Freezing Methods meal 
method, i Europe. renders easy practicable under water operations hitherto impossible 
such as 3 heb sauneas Penile ron Deo Found .tions, oa” 


MAIN OFFICE; 2 Nassau St., (Cor. Wall), New York 


Skylights, Gonservatories. Ete. | PrTTSBURGH TESTING LABORATORY, 


A, Top Light of Ginss. 
HUNT & CLAPP, 
95 Fifth Avenue, Pittsburgh, Penna. 


Metallurgical Engineers & Chemists, 
$ poctaLTies;: Inspection of RiaILS and of 
material for BRIDGES and other structures, 


CHEMICAL ANALYSES and PHYSiCAL 
TESTS of all kinds, Agents for 






are ase Hovdng. ABBOLUTELY 2c 


ae aerate 
“EW TORR.” 


DAVID REEVES President | ¥* 


Tintus Olsen & Co’s. Testing Machines. | Engineering 


XV 








‘|UNION BRIDGE 3 COMPANY, 

































C. MACDONALD. 


c. 8. MAURICE. 
CIVIL BNGINDDRS 
And Constructors of Iron and Steel Bridges, Viaducts, Roofs, Elevated Railroads 


GEO. 8. FIELD. EDMUND HAYES 


Marine Piers, Btc. 
Works: Athens, Pa. } Designs and Estimates willbe | Works: Buffalo .N. Y. 
Capacity 15,000tons. j sent on application to 1 Capacity 15,000 tons. 


UNION BRIDGE CO., No. 1 BROADWAY, NEW YORK. 


BIRMINGHAM BRIDGE COMPANY. 


DESICNERS AND BUILDERS OF 


WROUGHT IRON AND COMBINATION BRIDGES, 


Girders, Roofs, Buildings. Turntables; Etc., 
and Structural iron Work 
MANUFACTURER OF 
Bridge Bolts, Machine Bolts, Drift Bolts and Bridge Rivets, 


BIRMINCHAM, ALA. 


FOR DESIGNS, ESTIMATES, ETC., ADDRESS 


C, OSBORN, Cons Engineer, Cc. W. WOOD, General Manage 
& 44th Street, oR th, St, and A. Gsm "a. 
Pittsburg, Birmingham, Ala. 


WROUGHT IRON 


BRIDGE Co., 
CANTON, OHIO 


A B. Abbott, Pres, ; D. Hammond, 
Vice-Pres.: ‘ M. Wyantt Sec’y 
& Treas.; BE. J. Landor. Eng’. 


Samoans or 


Iron Bridges & Roots. 


Have their work in use ia 
twenty-seven different States. 
Canada and Mexico. 










DOCKBRIDGE 
BUILDERS. 


Ketcham’s Profile Books, 


Have been in use for nearly Twenty Years 
and are beyond question the most commaniant 
and perfect . or or pene record ever made. 


We mabe oem over Fifty Varieties of 
sizes, bindi ing PAY in nosh the old style 
sis e he Pate 4 

con ateod Ben al we 


our numerous | PROF ae to — books o 








any desired style or 
Or aesortment of ait zee. Cross Sec-~ 
tion To! nd Fie wing, 7 Tra- 
ing, Blue Crosse, Beet D 
Paces, and neers an mtractors Sta- 
ae co! and - oriees in 
e times. Your,orders are re- 
spectfully solicited. & 











CHAS. F. KETCHAM & CO,. 
Stationer and Printer, 
27 and 29 Nassau St., New York. 


BOOKS |hrenitsore”™ 
JNO. NAEGELEY; 


—— | 
=e SUPPLIES po ee Con? ngots and Machi Architect, Buildings, Iron 
Technical 


SPECIALTY: ion, Testing and 8 - 
intending of ron and Steel Structures. — 


97 4th Ave., Room 13, Pittsburgh, Pa. 























Keystone Testing Laboratory. 
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i 9 American Chain Cable Works 
Bi Wy ESTABLISHED 1865. 
{I z Cable, Dredge, Quarry. Shipping, Crane and Rafting 
if CHAT hE 
i ) Our DREDGE and CRANE CHAINS are made of IRON ROLLED ESPECIALLY 
Ht 2 for that purpose. Send for Price List. 
ii : J. 8B. CARR & CO, Manufacturers, - - - - TROY, NEW YORK. 
if % 


= 





SANFORD ROSS. J08. B, SANFORD 


ROSS & SANFORD, 


bales of Docks = — 


USGOOD DREDGE Co., ALBANY, N Y. 


Raiph R. Osgood, Pres. James. H. Blessing, V-Pres. 
John K. Howe Sec’y & Treas. 
MANUFACTURERS OF 


ITCHING ERRICKS, 
0 Machines D Te tc 


paEDoEs. 
} ExcavVaTORS 





te CoNTRACTORS FOR DREDGING AND Har- 
; BOR IMPROVEMENTS, 
te Fuller Building, Jersey City. N. J. 
; South Gay St., Baltimore, Md. 1420 New 
York Ave.. Washington D.C. 


MORRIS & CUMMINGS DREDGING COMPANY, 
Office 45 Duane St. New York. 





COMBINATION DREDGE. 


Union Dredging Co. 





Mt inufacturers of Dredging Machinery. 
oatractors for Dredging Canals and Ditches 
{ removing ell submarine obstructions. 


i Swinging Engines - 
ii soo seaw Bridges, 
Vulcan Iron Works, 


CHICAGO, ILL. 


——~BUILDERS OF-—— 





CONTRACTORS FOR 


84 PINE STREET. 
NEW YORK. 





a. G. FACEARD, A. W. a. 
dent, 


ATLANTIC DREDGING CO. 


ENGINES 
FOR 
Lake St., Twelfth St., State St., 
Rush St., Chicago & Evanston Ry., 


and Chicago & Great Western Ry. 
Bridges in Chicago. 


Under Contract: Bridge for Or- 


egon Railway & Navigation Co., 
Portland, Oregon. OONTRACTORS FOR 
DEABaTEEE DREDGING & HARBOR 


Improvements, Wrecking, &c. 


361 Fulton St. Branklyn, N. Y. 


Power Hammers. 





Squares of Radii of Gyration. 
By Frank C. Osporn, C. E., Pittsburgh, Pa 
Price $1.00. 


| the small remnant of this most useful little 
book of tables, through the closing up of the 
business of an unfortunate contemporary, 
| and we auggest that asthe st ck on hand is 
| exceedingly lifffited an early order for a copy 
| will be advisable. Engineers and Draughts- 
men éngaged in structural work in iron 
and wie will find this book invaluable. 


Addre 
“ENGINEERING NEWS PUB. CO., 


Tribune Building, NewYork 


WHENEVER you —_ . 


2) Book or any information about 
write to ENGINEERING News het on 


j DIENELT & EISENHARDT, Mkrs. | Tribune Building, New York. 
1906 Howard St., PHILADELPHIA, 


Over 600in Use. 


5 to 259 pounds. 


CONSTRUCTION IMPROVED 
OVER #00 IN USE. SEVEN SIZES. 





lar or References. 








Prices Reduced, March ist, 1483. Send for Cirev- 








Tables of Moments of Inertia ana 


tor 
We have come into possesion,by purchase,of on lo 


STEAM | SHOVEL. 


LEAST Cf COMPLICATED. ED, STRONGEST A AND MOST DURABLE SHOVEL wade. 


Yann 7 
Bow eee DM Uatey One. 


“Made an average Cars 
at 10 YARDS per car Tere = 
Ohio O nn ‘capacity. 7. M. Peeler, 


Testimonials & Prices on Application. 
Improved Ballast Unloader, 
STEAM DREDGES. 

HAND CARS, STEEL CLAM BARS, ETC. 


BUCYRUS FOUNDRY AND MANUFACTURING CO., 


BUCYRUS, OHIO. 


VULCAN TRON WORKS, 


TOLEDO, O 
THE LITTLE GIANT 


EXCAVATOR. 


A Licht steam Shovel for 
Contractors use for 
GRADING, DITCHING 
BALLASTING, &e. 
Saves 50 per cent. over hand 


labor. eighs only 15 tons. 
Send for Circular. 


POUND MAN UFACTURIN G GO. 


Lockport, New York 


BUILDERS OF 








1 Derrick 
w STHAM SHOVEL 


The Best in the World. Estimates Furnished on Application. 


HOISTING | G ENGINES. 





: STEAM PUMSP 
River & Harbor Improvements, ‘ Boilers, Machine Tocis and General Mill Machinery. we new os sécond: hand, a specialty 


Write us fully. stating just whet you want. Over 3,600 machines, new and second-hand, fully 
described, and prices in our new list just issued 


S. C. FORSAITH & CO. 
BRANCH OFFICE: 207 and 209 Centre street, New York 


OTIS & CHAPMAN 


STANDARD GRAVEL AND HARD PAN 
ue valor, 


Za MANUFACTURED dace BY 


7 eS % John Souther & Co., 


@ BOSTON. 
| Earth displaced at ONE QUARTER 
LESS EXPENSE than by any 
other machine. 


Manchester N. H 






To whom it may concern: 
I hereby certify that I have used the 
hy years, in all 


Steam Excavators the past 


is patent. im 
preyed be the best dry land excava- 


inds of earth ion and are = 


and the only one that will work successfully in h ae ateriai. have exca- 
ut into hee! five million yards under one contract oo land in maton; 
with two of these machines I from seventy to eighty thousand yar rds perme month 


Geo. W. Short, Pres.; | Thomas Fleming, Vice-Pres. ; J. Stovering, Supt.; J. D. Ketchum, Sec. & Treas. 


EXCELSIOR IRON WORKS CO., 


—MANU FACTURERS OF— 


ENGINES BOILERS, 
WRECKING DERRICKS, 


PILE DRIVERS. HOISTING ENGINES, 


MINING AND QUARRY MACHINERY. 
Corner of Columbus & Leonard Streets Cleveland, Ohio. 
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BARNHART’S STEAM SHOVEL & WRECKING ‘CAR, 


Ballast Unioaders, Dredgers and Railroad and County Ditchers. 


Address: THE MARION STEAM SHOVEL CO. Marion, Ohio. 


These machines are designed on new princi and witha cial view to strength, durability and economy in firs 
The Steam Shove! and Wrecking Oar combines, strength, simplicity and great capacity; its oa pa- 
on cars is Wto 3 cars per hour (eight and pine yards per car), and it uses 
fuel and water with economy. The Ballast Unioader possesses many great advantages over anything heretotore 
used for this It has no 
oen 











































guaranice thatthey may - re- 
urned at our expense if they 
arenot asrepresented or if they 
not give entire satisfaction, 
Address 
THE MARION STEAM 
SHOVEL CO., 
MARION, ONMIO.- 


The Victor Rallroad 


Excavator & Wrecker. 


Is the best, most powerful, quick 
est working, most durable, easicet 
handled, and chea The only 
Excavator the’ received the highest 
premium, th old medal, over - 
other excavaturs; will excavate fit: 

we — more earth of an kind, 

excavator ever built. 

It ‘et the only cuserata or ever - 
that = (and has d up) 3! 40y 

the S 7 


per da It is bui 
rial, and the machinery is 


of the latest improved and modern 
designs; patented devices are ued 
which materially improve many 
important points, and cannot be 
used by any other builders. but on- 
ables 4 to baila | a more efficient mx - 
chine at less cc 

Send for iiustrated Catalogue and 
Testimortiala 


Toledo Foundry & Machine go 
TOLEDO, OHIO, 













M. BEATTY & SONS, 


WELLAND, ONTARIO. 


STEAM DREDGES & DERRICKS. 


HOISTING ENGINES. 
Horse Power Hoisters, 
and Stone Derrick irons. 


Centrifugal Pumps and other Plant for Contr c- 
tors use, 


GRAN'SSTEAM PILE HAMMER.) CAV ANAGH 
SHEET PILE DRIVER. 





LIDGERWOOD M'F'G Co. 


MANUFACTURER OF 


HOISTING ENGINES 


and BOILERS 300 Sizes. 
Over 4060 Engines in Use. 


J. H. HOUGHTON, Agt. 
BOSTON. 






PILE DRIVING 


Machine ever Construc 
ted, Simple in De- 
sign, Easily Opera- 
ted,not Hable to get 
out of order. Messrs 
Pike & Son, Cambridge 
Mass., say, 


“On our contract at 
Stoney Brook we were 
adie - ye sick 

c ank to a de 
2 ir re 















Liberty St., 


NEW YORK, 


B A BACON Wasting Encines HOISTING ENGINES 
FOR RAILROADS, 
MINES, CONTRACTORS 
UARRIES, STEVEDORES, 
BRIDCE BUILDERS, AND PILE DRIVING 
COPELAND'S WIRE ROPE. 
COPELAND & BACON, 
; 85 LIBERTY 8T., NEW YOR 
309 Arch St., Philadelphia, Pa, 





as engeoty and as 
well.’ 
Manufactured and 

sold by 

R. J. & A. B. CRAM, 

80 Criswold St, Detroit, Mich. 

HOISTING ENGINES. : 
rane 


patent ‘rotion arama 


ie 











Suite = tau KENDALL & ROBERTS, SCS 
inant of references CAMBRIDGEPORT, MASS. 
+ Huns. IMPROVED HOISTING ENGINES, 


Patent Friction Drums, Reverse 
Clutch, Single or Double 





courts ia N.Y. aN. 





Sanitary Engineering. 4 guide to| 
the Construction of Works of Sewer- 





age and House Drainage, with Tables : - Lightere or 
Sor Facilitating the Calculations of the cm. "eae oc 
Engineer, dolletted. 

By BaLpwiw Lartnay, C. E., M. Inst. C. E. 


Price $2.00. 

The American edition of this world wide fa- 
mous treatise is nearly all sold. It will nct be 
possible to get this absolute necessily of the GEO. | H, CAVANAGH, 

Scwerage engineer for less than $12 a copy. 164 Devonshire St., Boston. Mass. 
after this cheap edition is exhausted. It is a 
small investment—only $2 —and it will pay to 
make it. We are going to Sell the “ odds and 
ends” of editions of several books and there rveyors, 
is no time like now to improve the opportu- 

nity. For years after every copy of this book 
8 sold we will have tosend the money back 
to dilatory purchasers. Address 

ENGINEERING NEWS PUB. CO., 

Tribune Building, New York. 





¥ ROM 1-3 TO 15,000 ibs, WEIGHT. 
True to Pattern, sound. solid, free from blow-hcles and 
of unequalled strength. 
Stronger and more > durable than iron forgings in any 
tion or for any service whatever. 
ard 230,000 GEAR WHEELS of 


this steel now oo prove on 5. 
. ron. Heads yr Locomo- 
STEEL yasee GS of Sax escription 


A a 








Send f 


SHESTER STERL CABTINGS CO. 














iat ihn nga 
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BRIDGES, ROOFS, ETC | BRENNAN 


The Strains in Framed Struc- 
tures. 

With numerous practical applications to 
Cranes. Bridge, Roof and Suspension Trusses 
Braced Arches, Pivot and Draw Spans, Con- 
tinuous Girders, ete.; also Determination of 
Dimensions and designing of Details, Speci- 
fications an? Contracts. Complete Designs 
and WORKING DRAWINGS. Illustrated 
with hundreds of cuts, and 21 full-page and 
7 folding plates. By Prof. A.T.DuBois. 1 vol. 
ato, cloth, $10.00, 


“The most practical work of the kind we 
have ever seen.”—Chas. M. Jarvis, Supt. Ber- 
lin Iron Bridge Uo, 


“IT must congratulate you on having pro- 
duced the best treatise on the subject that 
has yet appeared.” —C. 8. Maurice, Supt. Kei- | 
logg & Maurice Bridge Co. ° 


Tables for Bridge Engineers. 

Showing ata glance the Maximum Shear 
and Maximum Moment at any point of a span 
from 10 to 300 feet, as well as the position of 
the Load System and what wheel of the Lo- 
comotive is over the point in question, saving 
an enormous amount of labor to the Engi 
neer and giving exact and reliable results. 
560 pages. all tabular work. By Prof. A. T.Du- 
Bois. 1 vol., 4to, $1.26. 


Elements of Craphical 
Statics. 


And their Application to Framed Structures | 
With numerous practical examples. Cranes: | 
Bridge, Roof and Suspension Trusses ;Braced | 
and Stone Arches; Pivot and Draw Spans; | 
Continuous Girders, ete., together with the 








Every Engineer and Contractor for Water Supply should, 
have a copy of Fanning’s Water Supply Engineering, 


Price $5.00. ENGINEERING NEWS PUB. -CO., 


TrisuneE Buitpinc, New York. 


also new and practical formule for the Pivot | A New and Effective Pfinciple in ov 
Crushing and Discharging Action. 


or Draw Span, Braced Arch, Continuous Gir- | 
The stroke can be adifated to suit any kind 
of rock and size of product while machine is 


\ 7 é .- 
best methods of calculation, and oe 


der, etc. By Prof.A.T.DuBois, Third edition. 
2 vols, 8vo, cloth, $3 5v. 


Craphics for Engineers, Ar-| 
chitects and Builders. 

A Manual for Designers, and a Text-Book | 
for Scientife Schools. TRUSSES AND | 
ARCHES. Analized and Discussed by Graph- | 
ical Methods by Chas. E. Green, Prof. of Civil | 
Engineering, University of Michigan. In 
Three Parts. 

Part I. Roof Trusses. Diagrams for Steacy 


s in motion. 

A feature possessed by no other piesher in 
the market. Will Poni take ger Kock, give more 
Uniform Product, and more of il, than any 
other Crusher. 


Positive Safety from Breakage. 


Small amount of Power Required. 


For strength, capacity, and range of work, 
the BRENNAN is the best Crusher ever pro- 


| duced. Always examine the BRENNAN 


| Load, Snow and Wind. &8vo. cloth. $1.25. | & a CRUSHER before placing an order. 





Part II. Bridge Trusses. Single, © ontinu- | Send for Circular and Prices. 


ous and Draw Spans, Single and Multiple | | YOUNG & & THOMAS, 42 Cortlandt St..New York 


| Systems, Straight and Inclined Chords. svo, 


cloth. $2.50, | 
PartlII. Archesin Wood. Iron and Stone | 
for Roofs, Bridges and Wall Openings :Arched 
Ribs and Braced Arches; Stresses from W ind | 
and Change of Temperature. 8vo. cloth, $2.50. | 
“So eminently ape as to be exactly ve 


Bor wee evans and Butders"-/ A Manual of Maintenance of Way, 


“We can recommend Prof. Green’s book as | 
partic ularly adapted to students.” — Engineer- BY WM. B. PA RSONS, JR Cc & 
ng es, | Hi r . ° ; 


“An exeellent little manual which we can 


decidedly recommend.” Engineering (London) | PRICE, $2.00. 


JOHN WILEY & SONS, 
15 Astor Place, New York For Sale at this Office 
Publishers of Industrial and Scientific Works- : 


Catalogues Free by Mail. 





WM. GARDAM & SON 


96 JOHN ST., NEW YORK. 
Manufacture Instruments for all kinds of 
ENGINEERING WwoRkz.. 


First class workmanship. New and improved designs. Prices reason 
able. Send for Catalogue. 








Select Plans of Engineering Structures 


k O R- 


RAILROADS and HIGHWAYS, 


AS ACTUALL 


Y CONSTRUCTED. DIMENSIONS, QUANTITIES, AND COST. 
By RICHARD B. OSBORNE, C. E., M.1.C.E. 1. 


TABLE OF CONTHUNTS. 


| 
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» once at X Toned Portal. le 2 eetioe Beleeet - = a0 -Geeee: ee Arched Bridge, over road absenbactevanonnss sp Fea SRO EE Sy 12 6.0 18.0 4.8 
2. Sixth Street Skew Bridge, Reading, Pa., Lebanon Valley Railway... 40 10.0 20.5 e - te ma ee ht eee Ce eee eee oe 20 5.0 21.0 Grade. 
.. “6 details of skew arch...... Sn dein : Bs ie Mohs pet 2 Bs is MRTORED wove snspeecs-s.--- ote 0600000 C00 sneer ee oe ces 12 60 145 = 
ee 0 ee Sane sols Of ede bidh...... .....j20++.0i2 See Bs : GaN e ORS ca ehwacese ¢ selece Spb cdeccd ee Weaces Se rn 
5. Swatara Bridge, six spans, each all (brick above springings).. ..». 70 25.0 53.5- Grade. Box Culvert, 8X46 26s ice so. ds cccdicwnses Bete ee eee erence ee eeen oe ctieese al 8.4 
6. © COMEOTEMA «+. -eceesee ceeseesseecenenectecsceneserssees on vasew one Uteseess | My ADCO BEGSO, OVER TORE +++++0++00+0>-.-7+..+0+20000 2nerervannnesnrens 12 40 166 39 
7, Quittupabilla Bridge, elliptical are -.. ns. PENNA beasandechpLieamaebeiade< 4 40 13,0 34.5 Grade.|% ae oe ee 2 kee emer vo. 27° Te ONC RRevey Neral setae Ga 12 38.5 15.5 Grade. 

Arched Bridge, over Stream,.........cccceeeecseeee ceeeeeemeeeeeeacenee 18 9.0 215 - 148 eer CNEPR cas ko cacnnces id eae a he deerme de 6 25 85 
s. Beaver Creek Bridge. three spans, eae (bri *k ia piers and above Three additional tables of Culverts.......... 22.0... .ceccccee senceces hori unteiia: < mine ates o 

SEPA noo bas 0s v0 sg snes Fe cncaonanes ehocacecestseoesaeteeess 21 1° 60.0 Grade. | 25. Arched Briage, OVOP SITOMIM 2.66 ese eee ee cece eee eee cence eeneneeeeenee 12 3.5. 15.0 Grade. 
9, Fourth Street Skew Bridge over railroad, Reading, Pa, esscecccc sel me MG BAR a..cc.. LRT, SPORE. se overseer eee scene cneeecenesepecss staneceees 12 40 14.0 115 
10. Fifth : 42 10.0 306 ...... * “6 CAPTOUE SS ivcactocenecuce ta bledhecw ys <a vdes.c © sserseveeseoicesess 4 20 6S 42 
11. Skew Bridge, under railroad.,................. secceee pesoesesrs 226 8.0 19.8 Grade, | 28. Poor-House, Run Culvert, arched «20... ..... 6 .cceecsecescscscsccccceees 12 60 17.0 103 
12. Missimer’s Bridge, over stream and road, chron BPANE,..<. -esecseeses 16 8.0 96.0 $25.0 | 29. Arcred Calvert .......-..00 seccevcesences ceressee sovcssseccnese secces 6 25 7.5 8.7 
13. Cavoosing Creek Bridge, threefspans, each... .....-.....seec ccs e ee nee 12 6.0 85 Grade.| “ = nts: PEC Ds Cee GaRood ew CRORMEY «SESS EOLS 0 SAN BUhe Cob Us chau Coors 6 30 8.5 31.0 
14, Arched Bridge, over stream, two spans, each.......... 2.0.66. ccee eee Ws 5.5 22.3 15.3 | 30. “ Ate: pkbae end CRAC NS ee lekakes JeNe Ci unt coekiaeeas 5 25 9.0 134 
os, Oe conc eiea: ee eee “ 7.0 198 Grate. | ° Opem: Bethe Ovek Tie cic oes nicks onde s doe dan cps casein eindecad> WO eave Pines Eee 
16. ” + ” MO. SUC RGAD Es ovnc os conrcaesses tuqheelaneuans -» 20 10.0 21.5 5.1 $1. Arched C uly FOE 0b inn iho Pisabig biennale bEp iase. 0 beee Sahn eednes cheedeeee tbe 3 #156 50 6.7 
17. " " - * daits Siwkss nue 20 «45.0 16.5 Grade! “ BE ee Le Et ap ARS RARANESRCRRUMEATOS AREURC ee ART ANEERE COREG ORES 4 20 63 8.0 
18, Hummelstown Bridge, over stink Liie* 4 0q:0 0'0 00.0 Mees RAMI Ree REA DEI 20 10.0 23.8 Grade,| “ Ps fF - Sihecbaetece cCEPOTENe wWetekes mrbahh a: skcaenaes ¢. | wee Oe ae 5.3 
19, Arched Bridge, over road... ‘csacpnie saseseeces cos 90 100 21.8 9.0 32. Box Culvert, double, 2x3 ft. GEERT ows on odsen'eeh gov eune'esnbocdece snobs nt ween MAD lacahnbe 
90. ” e + Fi own ha we ee Ce Cec aes See 1 5.0 14.5 Grade. " PENNE, DRG Bisson sua vndgeavndee ceceuducwhessagnecsbecsense oe toes, OD 
a1. “ “ Ges cin iu nkwaie ck wiaiees eee. he - 20 5.0 21.0 8.5 sali ae os rd DEA EWE ass ob dinagnckscoceduukeeneren @ vencedopacne ob tees RA 
* Open Farm-road Bridge, .... 02... sccsccscucesce coccscesccccccccetscese BO oes G0 Grade, . Form Road Bridge, over railroad Cees OU RU ee tees eee de neers eereseeseteaes DB ude dba ecbiies 
a2. Arched Bridge, over stream,......-....... ce ccc eee ceeceseeecseeee anes 12 6.0 195 11,5 $4, Fine cs eee ee eeeeserreressreeeeeene seeee 26 vei 
“s - . - ™ 20 10.0 220 9.6 Bridge ovat PUB POG oss ha syk Goch Aneto oc cccces thepseses, cavecin sae 17 ‘ sii 
~ 
PRICH FIVHD DOLLARS, 4 





For Sate sy ENGINEERING NEWS PUBLISHING CO., Trisune BuiLpinc, New York. 
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THE SERGEANT — 
ROCK DRILL 


MORE SIMPLE IN CONSTRUCTION. 
MORE EFFECTIVE IN OPERATION, 


AND 
REQUIRES LESS REPAIR 
than the moot Knows, ms ck Drills 


We are Prepared to Prove Above Statemen 
COMPOUND AIR ‘COMPRESSOR 


1T }. ’ t are ie “> m Correspondence solicited and eatimat e 
i ‘ — ; furnished for all kinds of ma- 


seal ede deel 
wWabteetealdt 


PAS etes 3 


wT 


Paar ee ee 


‘ales 
eles 


chinery required in 
Mini rry! } 
Clayton Air C ree Works to a 
ADDRESS 


Cee ARE MA LSe | PET NEW YORKUSA Faeng SERGEANT DRILL COMPANY 
) : a Ma 1G Dey St., New York, U. 8, A 
Drivaconihs NEW CROTON AQUEDUCT fone, 


RAND DRILLS... RACKAROCK” 


r, formed by the union of two 
MONTHLY RECORDS: ingredients, one a solid and the other a fluid, both being absolutely ivex- 
Shaft 20.—July 15.—August 15, 1885, 254 ft., 16 X 16 tunnel.—$200 Ist prize. 


PLOSIVE until combined by the consumer. 
Shaft 184.—May 25.—J une 25, 1886, 290 ft., 16 < 16 tunnel,—$300 Ist prize. 


For claim of another drill to $300 prize, see ENGINELRING News, July 17, 1886. —™ 
For refutation ef claim, see ENGINceRING News, July 24, 1886 and March 5, 1887. | ©) A ITD ~~ 


For size of the 265 ft. Gin. claiming prize, see ENGINEERING News, Feb, 26, 1887, 














Shaft 15.—January 1887, 326 ft. 8 X 16 tunnel. can now avoid the dangers of transporting Dynamite, by transporting the 
~ 78 vr" r ‘ . : . = 
J sere ere . —_ por # each materials out of which an explosive, stronger than No. 1 Dynamite. can be 
20,—! 5 , 1887, 189 ft., ; ; ; ’ 
Shaft 20.—January 15—February 1, 1887, 1 unne made, These materials are decidedly inexplosive under any and al! eircum- 


WEEKLY RECORDS. 


Shaft 13.—Week ending December 12, 1885, 81 ft., 16 X 16 tunnel. stances. They dv not contain a particle of glycerine or nitro-glycerine in 
Shaft 15.—Week ending January 22, 1887, 90 ft., 8 X 16 tunnel. any form or under any color. 
Shaft 15.—Week ending March 26, 1887, 102.1 ft., 9 X 17 tunnel. 
Owing to our fact and economical work, more than half the tunnel 240,000 LBS. RACKAROCK USED AT FLOOD ROCK. 
where Rand Drills were used has been finished. 
Rand Drill Co. RENDROCK POWDER CoO. 
23 PARK PLACE, NEW YORK. 23 PARK PLACE, NEW YORK. 











REPORT OF THE AQU EDUC T commissioners. 


[New Croton Aqueduct, New York.) 


An Elaborate Volume containing Authoritative Tables by the Chief Engineer, B. S. CHURCH. Just Issued. 


PLANT (by actual count from Table 13.) 


Number of tin PEON Drills USE.--------- eee cence ec nets cette eee eeeeneeee: ween eeeeenee Gee ee seen ee eneee tee eemee ees eee et eneeeseneeeeeeteecnetenens ee Loveenecdtones enh 242 
Number Of Drills of other kinds. .-- --------:-ec cece reece eee en eee e en neee es eneneeeeueen ee eeeesee sees ae seee ae see sees Sen eeeesee sense sees heenreteusenees Seba sevewssivcee heteeun 103 
PROGRESS (by actual figures from Tables.) 

Average Weekly Progress in the Best 10 Headings that used ingersoll Drilis exclusively (omitting al! idle weeks)..... ishcepsacwy .. 38.73 

10 Other Drills exclusively (omitting all idle weeks) . itn: congenic: i . 31.88 
Difference of 20 per cent. in favor of Ingersoll Drills. 
All headi where Ingersoll Drills were used exlusively have been completed, except the goin under the Harlem River. now being driven by Ingersoll Drills and Air Compres- 


sors. Send for sription of Aqueduct, with Engineers’ Tables of Progress and Catalogue. Sentfree. We have procured a limited number of the “Report of the Aqueduct Com. 
missioners,” and will send them by erpress on receipt of $5, actual oct to us. 
INGERSOLL ROcCH VDNRiIiItxk CoO. 10 Park ince, New Work City. 






POSE CAFS 


BLASTING ace aly ts. BLASTING 
supplies, DYNAMITE  srraratus. 


WwW furnish explosive and exviosize material of all kinds in quantities needed for the 
a ee lacmest oo ntracts, Send for Illustrated Pamphlet, mailed free. 


ATNA POWDER COMPANY, 


98 LAKE STREET, CHICAGO. 




















TRONGEST AND SAFEST DYNAMITE EXPLOSIVE 
KNOWN TO THE ARTS for all Mining, Railroad 
Work, Rock and Stump Blasting. 


.. 40 Prospect St., Cleveland, O 
° WwW. WILLARD, Gen'| Manager, 








FORCITE POWDER. oe ee 


“Your explosive is the strongest and safest to be had in our market.” 
HENRY L. ABBOT, Lieut. Col. Engineers, Bt. Brig. Gen.. Willets Point. 


THE: AMERICAN FORCITE POWDER MANF’C CO., - ° ° ° - SE LIBERTY ST., NEW YORK. 





Locomotives, Rails, aieneay — eee COMPANY TALLMADGE DELAFIELD 


mS Her ete Seer [on & SteelStrucaral Material| Railway Supplies. 


in by feneaton, Steam For All Purposes, Prat fad pew BATS. RAILWAY i 


Sul wchasl- gout sree. Excavator. Write RAILS AND RAILWAY “EQUIPMENT, quotations promptly 10 Contractors Plows. 








W. 8, MIDDLETON, seructupes and Railway ‘Construction. cee 95 Liberty St., New York. abe snes rmncing, cofes, | Wentarw delivery. . Pet 
ee Telephone cali Murray 133. J. O. SAX TON, 52 Broadway, New York 
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| ENGLISH & SCOTCH, ae ees 
| DOUBLE STRENGTH, VITRIFIED SALT GLAZED ‘GREAT WESTERN FIRE GLAY COMPANY, 


SEWER PIPE. | VITRIFIED SALT GLAZED SEWER PIPE, 

BEST QUALITY, QUICK DELIVERY, LOW PRICES | : aa i » 
| 4 3 
fuel 






MANUFACTURERS AGENT. 


S. A. RIMINCTON, : 
Aria 


42 BROADWAY, NEW YORK. 






FIRST PREMIUM, CHICAGO, 1883. 4 si i ‘ 
VITRIFIED, SALT GLAZED | == Me eed ee nee 


SEWER PIPE | 


(AKRON STANDARD.) 


ouvert Pie 
vue puneBeSCKMER€ POST.” | Fine Linings Chimney Tops, Fire Brick, Tle & all Fire Clay Products 


Equitable Building, ST. LOUIS. Mfrs. 
send for pamphiet. “something about Culvert Pipe.” ANNUAL CAPACITY 2000 CAR LOADS. 


BUFFALO BRANCH :W.F Dunspaugh,Res.P’tner & Man.Cor. Court & Franklin Sts., 
MONTAGUE & CO., 


NEW YORK “ Geo. B. Robbins, 3rd Avenue & 136th St,, New York City. 
Manufacturers ot 


JUST PUBLISHED ! 


=a FIRE BRICK, THE VOSBURG TUNNEL. 


te, Wepusit.s 
Ree fol 4 
TERN eppitOs 









STANDARD SALT CLAZED A Description of its Construction, Ilustrated by 72 Engravings and 
|several Maps. Published with the permission of the Lehigh Valley Rail- 


eu S e W F = po cE = el road Company, by the author 
J33 ob 





| LEO VON ROSENBERG, 35 Broadway,New York. 
CHATTANOOGA CHINA CLAY. | Price per copy, paper cover, postage paid, $1.00. 


Chattanooga, Tenn. Copies can also be obtained by addressing to office of this Journal. 


CALUMET FIRE CLAY COMPANY. 


MANUFACTURERS OF 


Double Strength Culvert Pipe, Vitrified Salt Glazed Sewer Pipe, 
Chimney Tops, Chimney Linings, Fire Brick, Five Proofing, etc. 
CALUMET P.O., JEFFERSON CO., OHIO. 


H.D.SIZER,President.. poco OSNK(Orryvn, _ W-H.GARLICK, Secretary. 
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er GHRNPDRAL AGHNOIBS: as ‘,* 
F R Bast. FOR NORTH. FOR SOUTH &@ wrSsT. 
‘HH. DUNBAR, | C H. LITIZLE, L. H. McCAMMON,. Cincennatz 
57 KILBY STREET, BOSTON. 340 ATWATER ST., DETROIT. W. W. HARRTS, Louisville. 

















ENGINEERING NEWS XX 





















ance — ee 


O M. BURKE. Pres't and Treas. C. E, BURKE, Vice Pres’t and Sup't. G. B. THOMAS, Secretary. 


LAKE SHORE FOUNDRY. | Dag om . Ree c. Limited 


ufacturers 
a of (usiainscrauarant B os 


Branch Castings, Car Wheels, | Locomotive, Car, f, Bridge. an and General castings. | 


SAY RE PIPE FOUNDRY... 
SPECIAL 


CASTNGS. 
SAYRE, Pa. Berwick, Columbia Co., Pa. 


DENNIS LONG AND companyw.|Cast Iron Water and Gas Pipe, 
f Freight Cars, Car Wheels, Bar Iron, 







_ Fer ssn 
Fhila., Pa 
Ma ufacturers o 
PORTABLE MACHINES 
For Drilling. Tapping 
Reaming, Emery 
Wheel 


Grinding. 
Ete, 


Send for cireu 
Bh 
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fo v Bets p4 
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SPECIAL CASTINGS 








ome. ©  (Ynion Hydraulic Works 
MANUFACTURE EXCLUSIVELY 
CAST IRON CAS and WATER PIPE, Ceca. 
Se eee Fire Hydrants, Stop Viives, Check Valves, 


Foot Valves, Relief Valves Station 
R. D. W D Valves, Water Columns, E 
OOD & CO. Cast-Iron Water and Gas | Pipe 


BRANCHES, BENDS, SPECIAL OaSTINGS AND FITTINGS AND OTHER LINE 
SUPPLIES FOR WATER-WORKS, GAS-WORKS, RAILROADS, ETC. 


ere Germantown Avenw, aiid Seccnd Street Philadelphia, Pa. 


400 CHESTNUT STREET, WYCKOFF WATER PIPE. 


PHILADELPHIA, PA. 
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| 
MANUFACTURERS OF 


GANT IRON PIPE 


‘MATHEWS’ FIRE HYDRANTS, 
EDDY VALVES, 
JONVAL TURBINES, 
PUMPING MACHINERY. 


CAS HOLDERS, 
e PURIFIERS, 
CONDENSERS. 


| ESTIMATES ON 
Complete Water Works Given 
TANNERS, DISTILLERS AND BREWERS 
SQUARE AND ROUND PIPS! 
STEAM PIPE CASING FOR PROTECTING STEAM PIPES. 
MICHIGAN PIPE CO., BAY CITY, MiCHIGAN 


GEO. E, DOWNING, Pres W. R. TOWNSEND, 


SOUTH PITTSBURG PIPE WORKS. 


NUPACTURERS OF 





ALSO BRANCHES 
AND 
SPECIAL CASTING 
FOR 





re. ee ee 
n district of the south 


| some ga rages gs aet {Rarer Agente. South Pittsburg, T fen. 
New Philadelphia Pipe Works Company, 


MANUFACTURERS OF ALL KINDS OF 



















‘cs _— 


SECTION OF SEOTION 0: 
SINGLE-VALVE HYDRANT - DOUBLE-VALVE MYDRADT. 


FoR 
Vas res 
G. A AS. 














FLANGE PiIPet, —o wo. 
NEW PHILADABLPHIA, - OHIO. 





oes 
— ae ates 









| had from any manufacturer as large a quantity of so un ormly good waality. 


that it is tre best Portland Cemunt made. It stands the highest test for Nieenath ont aun ine. 

nessa of all Lmported Portland Cements, and is the most economical and satistactory brand 

to use for acy purpose. Sales for the pant tb wre e a zeaee in the United States, 237,000 Bbix., 
| exceeding that of any other brand by is. Practical treatise furnished on appli- 


| eation-at New York Agency. 


| 2 Wall St., cor Broadway, New Yerk City. 










































| F. A. Mahan, Capt. Enyineers, U. 8S. Army. engaged in the construction. of 
| Davis Istanp Dam, writes: 
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WARRANTED a 








TO ANY 


ROSENDALE HYDRAULIC CEMENT | @pgilrrss 
MANUFACTURED. | NM Strongest Cheapest, Best, pons: of 


For Sale by all Dealers in Masons Materials. 
JOHNSON & WILSON, Gen'l Agts. 
Send for pamphlets. 45 BROADWAY, NEW YORK. 





USED ON THE 


MOST IMPORTANT WORKS 


INTHE COUNTRY.  _ TO.CONTRAGTORS & ENGINEERS FOR SEWER & LARGE WATER TRENCHES, 


Send for pamphlets on tests and testimonials | Machines JQ LET for digging and back- filling. Some simple, some com 
ee ee plex. Many sizes. 

BROOKS, SHOOBRIDGE & CO, Tete eee cncrsce ORS M 

| Used last paces on 16 R. ALBANY it, THO 

Y, 


| Also in 


Yu, B Als, ST. LOUIS 
BEST ENGLISH PORTLAND CEMENT. | and M Y OTHER” 4 OT RBG: : 


21 P amihon, cor. HA St., aSON, Mass. 











WORKS. Grays-Essex, England, | New York Office, 7 BOWLING GREEN, 








a emieehetinn | Sea Teeeeene tials | 
100,000 BARRELS USED. | 
Nearly 10,000 bar els Tatoos ved Union Ceme*t"’ manufactured by Amer can Improved Cement Co , were 
u vedl by Balt more & Ohio Ra lroad ©».,«n ther line between Chester and Philade phia. The following te-ts J 
made ueder the d rection+«f che eminent engine " Ool. Wi Same M. Pa ton, who wu some 8,000 —— of the 
cement the G Fe Biidge, Sct bill R sb the charact f the cement as tested for several | 
cement at ray* rry ag cnuy: ha ver, ow e er 0) or & ‘™ i CENUINE 
TENSILE STRAIN PER SQUARE INCH. | 
BRAND, TIME. Neat. 2 SanbD, 1 CEMENT. | 
Improved Urion 1 day 97 ibs. } 
3 is 25 1 
. o wr” 3 7 ’ 8. } 
Me 2 70“ for Streets, Sidewalks, Driveways, The Standard Pavement for 
3. 1M * 
2 mo Ch Health, Du Smoothness 
All briquettes tested were immersed in water after initial -et until broken. eapness, 4 r § 


LESLEY & TRINKLE, Sales Agents, 216 South Third St., Philadeiphia. 


THOROUGH UNIFORMITY. = 





and Safety. 
This Pavement Improves Property 25 te 6@ per cent 


Send for circulars and estimates, 
PRINCIPAL OFFICE 


114 JOHN STREET, - NEW YORK. 











“We received 32.548 barrels of your Cement. * * One characteristic of itis its 
| thorough uniformity. One let is almost identically the same asthe others. Where work is 
going on rapidly and the consumption of cement is large (there have been used here as 


high as six and seven hundred barrels per day). such a quality as entire reliability is a good 
one to possess, because the same amount of time does not have to be spent in testing,” 
¥.O. NORTON, Manufacturer. 92 Broadway. N. Y. ’ 
“HOFFMAN ” CEMENT  anGiStA. te 
} 


Superior Quality, Unequaied Uniformity, | 
in co Test always ahead. 


Wa. J. MCALPINE, GENL. ENGINEER U.S. AnmMy 
Dry Dock Office U. 8. Navy Yard, Brooxiyy, N. Y. 
"The inspection has been very rigid. In testing t .000 bar rels, | I have never 





MANUFACTURERS 


LAWRENCE CEMENT Co. 


“. abe SUDLA, See... 67 William St... New York. 


ALSEN’S portiann C&AAE NT. 


We refer by permission to the highest practical authorities in this couua, 





or “ATI TIT CLLuLe t 








Alsen's Portland Cement Works, “Post Building” 18 Exchange Place, WN. Y. 


= STEEL RAMLS. = 7 CAST-IRON PIPE FOR WATER & GAS. 


STANDARD SECTIONS 50 TO: 80 LBS. PER YARD, (Capacity, 250 Tons Per Bay.) 
LIGHT 16 TO 45 - Gas Holders, Stand Towers for Water Works, Flange pipe, Pump connections, Flexible 
STREET RAILS 30 TO 88 - - * Joints for use under water, and all other Wrought and Cast Iron 


nns AD Work required for Gas and Water-Works . 
dh ss Sa SORRL Oe Will erect GAS HOLDERS and STAND TOWERS in any part of the United 


STEPHEN W. BALDWIN: Sales Agent. | States, Canada and Mexico. 


THE BARBER ASPHALT PAVING COMPANY. 












The extent of pavements laid by thie ADVANTAGES. ve 50 to % per cent. of 
Company. prior to Jan. 1, 1887, is as follows: inserting Sjusebugers “and jouds in any 
Washington ..«...-.+... aoe ~~ DURABILITY, save 50 to 75 per cent. of repairs to 
Boke cs 989. “ SMOOTHNESS, ie 
Now Orieang sctc.'? Mga HEALTH, Sie mn ory pareon who uses 
Philadel phia ees SAFETY, a carriage. 
douisvil e a « o Tey 
Raltinc re 2 ae POPUI Y, 
Other Cities . 135, 


ase cha coeen 2,020,482 yards Pe, is the only ay a ae 
or the equivalent of about 132 miles of 26 feet ‘Hip haa oeder 
roadway. sbour Uo, ‘as 
For plans and estimates apply to the general offices of the Dasa : 
A.L. BARBER, President, , Washington, D. 
F. Vv. CRE, vir Prete, Stover Bua, Bray, Row York 
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